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ease study 


The high-pressure mercury are of the Scopicon is the 


brightest light source ever employed for microprojection. 
The focal spot employed is roughly 1 mm. square: its pin- 
point character jentiine flickerless projection of crisply de- 
tailed images up to ten feet across even under oil-immersed 
microscope objectives. The white color exhibits the various 
biological stains te splendid advantage May we send you 


the brochure describing this versatile new instrument? 


MASS DEMONSTRATIONS IN THE AUDITORIUM 


The projectionist can follow a specimen through a progressive series of 
ever-closer localizations, from its gross aspect to ifs ultimate microscopic 
demonstration under oil-immersed objectives, 


SMALL-GROUP 4: 
STUDY IN A NORMALLY LIT ROOK fe 
image is cast in a dark-chamber table height 


screen: each observer has a separate light. 
excluding viewing hood. 


SCOPICON, Inc. 
215 East 149 Street 
New York 51, N.Y. 
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ducators have been quick to recognize in Dr. 
ardner’s text those priceless ingredients which 
istinguish the unusual from the commonplace. 
#)is book is far more than just a presentation of 
Surologie principles. It is a teaching instru- 
Bent in the fullest sense of the word—a text 
hat first captures the student’s interest, then 
lds it securely as, point by point, the subject 
systematically unfolded—from elementary 


FUNDAMENTALS NEUROLOGY 


fundamentals to the more advanced and com- 
plex concepts. Here then for the student, who 
has had a minimum background in biology, is 
given the needed basic knowledge of the struc- 
ture and function of the nervous system— 
clearly, logically and free of distraction and 
confusion, 


By ERNEST GARDNER, M.D., Assistant Professor of Anat- 
omy, Wayne University College of Medicine, Detroit, Mich. 336 
pages, 544” x 8%”, with 202 illustrations on 134 figures. $4.75 


KINSEY, POMEROY 
SEXUAL BEHAVIOR the HUMAN MALE 


his book is ‘‘must’’ reading for everyone con- 
erned with science—not only for the great sig- 
bificance of the findings it presents, but also for 
ie methods and technies employed in conduct- 
hg the survey and arriving at the end analysis. 
Zhe Historical Introduction, the chapters on 
nterviewing, Statistical Problems, and Validity 


W. B. COMPANY 


West Washington Square 
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of the Data should not be overlooked, both for 
pure interest and for scientific value. 


By ALFRED C. KINSEY, Professor of Zoology; WARDELL 
B. POMEROY, and CLYDE E. MARTIN, Research Associ- 
ates, Indiana University. Based on Surveys made by Members 
of the Staff of Indiana University and supported by the National 
Research Council’s Committee for Research on the Problems of 
Sex by means of Funds contributed by the Medical Division of 
the Rockefeller Foundation. 804. pages, 6” x9”, with 173 
charts and 159 tables. $6.50 
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harting the Sea of Brain Waves 


Herbert H. Jasper 


Department of Neurology and Neurosurgery, 


McGill University, and Montreal Neurological Institute 


E OF THE AMERICAN ELECTRO- 
ENCEPHALOGRAPHIC SOCIETY have 
been brought together, first, by our prin- 
jpal common interest, the electrical activity of the 
min. With this as a starting point, we find our- 
jves led into many related fields concerned with 
rain funetion, its anatomy, its metabolism, its cir- 
ulation, its biophysical properties, and, above all, 
; functional characteristies, which underlie human 
ought, experience, and action. We are also led into 
Budies involving the application of electrical record- 
Mc techniques to other parts of the neuromuscular 
ystem, and even the bioelectrie properties of the skin 
ave not been neglected by certain members of our 


oclety. 
With the development of new and improved tech- 
_ YMBiques by our colleagues, the electronics engineers, the 
jophysicists, the physical chemists, and the more pure 
lectrophysiologists, the scope of interest of the mem- 
@ers of this Society is an ever-broadening one. Our 
rst and foremost interest is—and I hope shall always 
—sclentifie investigation into the basic mechanisms 
bud fundamental properties of nervous system fune- 
er, fin, with special emphasis on neuronal aggregates. 
MH The gradual development. of EEG organizations 
broughout the world has been a natural evolution. 
he first society was started in Great Britain with the 
itiative of Dr. Grey Walter and under the able 
residency of Nobel laureate, Prof. E. D. Adrian. 
ie us was followed by the Eastern Association of 
Jectroencephalographers and then by the American 
Flectroencephalographie Society, which stimulated the 
ganization of two other sectional groups, the Cen- 
ral Association and the Western Association, on this 
ontinent. I have just heard that a Southern Section 
sin gestation. In Europe there was soon organized 
Seandinavian Society under the direction of Drs. 
Puchthal and Hertz. Recently an EEG Society for 
rench-speaking countries has been organized by 
an Beaudouin and his colleagues in Paris. An 
tulian Society has also been organized under Drs. 
ozzano and Moruzzi. 
These various national societies are integrated by an 
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Presidential address delivered before the second an- 
ual meeting of the American Electroencephalographic 
piety, Atlantic City, June 1948. 
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international committee which was formed at the first 
International Congress held in London in June 1947. 
This committee, which serves as a federating body for 
the national societies throughout the world, is under 
the able chairmanship of Dr. Grey Walter. As an 
outcome of this organization, an international journal 
was founded with a representative editorial board 
from many countries. Considerable progress has al- 
ready been made in our attempt to bridge political 
barriers existing between our distant colleagues, in- 
cluding those whose extensive work in this field has 
heen hitherto difficult of access to most of us. 

At the first Annual Dinner last year at this time, 
there were reminiscences of the beginnings of electro- 
encephalography in this country—an historical inter- 
lude. At this meeting, I would like to turn your eyes 
toward the future, “charting the sea of brain waves.” 
Perhaps a better title would be “a theoretical inter- 
lude.” 

The past 15 years have largely exhausted the 
deseriptive phase of this relatively new field of in- 
vestigation. At this level of exploration we have vet 
to consolidate our gains by clarifying definitions of 
terms employed, but there is probably little more to 
he added to our existing descriptive knowledge of the 
various rhythms and wave forms to be recorded from 
the cerebral cortex under a wide variety of conditions, 
normal and abnormal (2, 30, 32, 33, 40, 55). The 
terms alpha, beta, gamma, delta, and even perhaps 
theta have a fairly definite meaning to most investi- 
gators. Random spikes and sharp waves, rhythmic 
spike and dome patterns, or sharp and slow wave 
complexes also have a fairly definite descriptive 
meaning. The electrical patterns characteristic of 
sleep, coma, and destructive or degenerative lesions 
of the brain, as well as those characteristic of in- 
creased excitatory states, epileptic activation, and local 
discharging lesions, are readily recognized. These 
well-established empirical relationships have made 
electroencephalography a useful diagnostic aid in 
neurology, neurosurgery, and psychiatry, but this 
usefulness will stagnate unless more of our energies 
are channeled in a different direction during the 
coming years. 

We have made very little progress in our under- 
standing of the fundamental significance of brain 
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waves during the past 10 years. The war can be held 
largely responsible for the lapse in fundamental re- 
search in this field, as in many others in which appli- 
eation to the more urgent problems of military medi- 
cine seemed remote. There is, however, another rea- 
son which is less excusable. Preoceupation and pro- 
motion of large-seale, mass-production, brain-wave 
factories for the clinical use of electroencephalogra- 
phy have left many competent workers little time to 
contemplate the significance of what they are doing. 
Instead of representing a stimulus to more intense 
fundamental investigation, clinical applications have 
drawn many of us away from basic research. They 
have lured into this field many more practical-minded 
men who have neither the background nor the interest 
to make significant contributions to our understanding 
of brain function through studies of its electrical ac- 
tivity. The outeome has been a number of pseudo- 
scientifie clinical investigations which have served only 
to burden editors and readers of scientific journals 
without providing a great attraction to more serious- 
minded investigators concerned with the fundamental 
aspects of brain function. However, there are a few 
glimmers of light in the fog. Some may be beacons 
to which we may set our course; others may turn out 
to be warnings of rocks ahead. 

What is the functional significance of these slow, 
rhythmic, potential waves derived from neuron aggre- 
gates throughout the nervous system? Compared to 
the familiar action potential of less than one-milli- 
second duration which signals the passage of a nerve 
impulse aiong a nerve fiber, their duration is of a 
different order of magnitude, ranging from about 20 
to several hundred times as long. Certain of the more 
prolonged waves may be lengthened by the process of 
temporal dispersion of a volley of shorter waves not 
perfectly synchronized in time, but even when re- 
corded with microelectrodes (though we need many 
more such studies), the rhythmic waves are still many 
times longer than action potential spikes. Further- 
more, they may wax and wane in amplitude, not al- 
ways showing the explosive “all or none” character of 
the conducted nerve impulse. Some of this waxing 
and waning is due to the progressive recruitment and 
dropping out of nerve units in synchronized mass ac- 
tivity. It is highly probable from the evidence at 
hand that individual cell potentials also do not always 
show this “all or none” property. Brain waves can- 
not be identified, therefore, with aggregates of fiber 
potential spikes, although such aggregates do produce 
some of the cortical potential waves recorded under 
certain circumstances, such as in the evoked potential 
from the sensory cortex following tactile stimulation. 

Electrophysiologists of the “unitarian” school would 
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have us believe that all of the secrets of the electrigg 
activity of neuron aggregates lie hidden in the ; 
damental properties of single isolated neurons (26) 
This may be true if we add the basie mechanisy, r 
neuronal interaction in synaptic networks or by by 
tential field effects in neuron pools. Rhythmic gp 
waves have been recorded from isolated axons by 
many investigators including Monnier and Copy 
(45), Arvanitaki (7, 8), and, more recently, yim 
Lorente de N6 (41) in his studies of factors aed, 
ing the resting potential of nerve membranes. hes 
fluctuations in membrane potential underlie alter, 
tions in the local excitability of the nerve. Sh, 
potential waves are also recorded from sympatheti 
ganglia and from the spinal cord which are ¢. 
sidered to represent polarization changes at the gy, 
apse, or synaptic potentials. These also have beg 
shown to be related to excitability changes at the sy. 
apse (10). Are the spontaneous electrical rhythn 
of the cortex, then, to be considered of this nature! 
Do they represent spontaneous rhythmie fluctuation 
in the local excitability of neuron aggregates in thimme’”- 
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cortex, a sort of semisynchronized conglomeration of | wt 
synaptic or cell potentials? Do they affect the exci. poo 1 
ability of these cells as do changes in the polarization ites 
of an isolated axon? This seems a likely working” 
hypothesis (34). In its favor are the experiments of we 
b our 


Bishop (16), showing some form of rhythmic fluctu. 
tion in the excitability of the occipital cortex at th 
frequency of the alpha rhythm in animals, and the 
experiments of Adrian and Moruzzi (6), which ini 
cate that volleys of action potentials may be set of 
down the pyramidal tract by slow potential wave 
recorded from the motor cortex. The subjective a- 
hancement of the intensity of light flickering at abou 
10 per second (the “Bartley effect”) gives furthe 
evidence in man that rhythmie fluctuation in cortical 
excitability may accompany the potential changes 
recorded as the alpha rhythm (11). Mueh mor 
needs to be done, however, before a clear conception 
of not only the nature but the functional significane 


i 


pierco! 


mult 


pse,” 
rvani 
Man 


of these spontaneous electrical rhythms may *& i 
obtained. inj 

Do these electrical brain rhythms represent sponte Eo 
neous autonomous activity of cortieal neurons, or 
they depend upon continuous activity maintained by a 
nerve impulses reverberating in closed chains of net: aa, 
rons? Here again, if we turn to the properties (— fre 
single neurons, we find that they are capable of a ire pl 
tonomous rhythmic activity without reverberating lust 
activation. Isolated mammalian nerves, however, da ith ¢ 
not show the property of autonomous rhythmic bal 
except under rather special conditions (e.g. decal! ss 


fieation, injury, cathodal polarization). But, ther 
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ay be certain specialized cells within the cerebral 
tex which do have the property of autonomous 
\vthmicity. 

Experimental undereutting of the cortex, or tha- 
nie and possibly also hypothalamic lesions, has 
on shown to cause a marked reduction or abolition 
spontaneous cortical rhythms. This has been in- 
preted by some to prove that thalamocortical rever- 
Beating circuits are necessary for the maintenance of 
ie electrical activity of the cortex. However, the 
Jated cortex is still eapable of sustained rhythmic 
tivity when activated chemically (small amounts of 
hnine or acetylcholine) or in response to elec- 
icc! stimulation. Bremer (17-20) has given us the 
rm “tonus corticale” to describe the effect of afferent 
iow upon the maintenance of cortical rhythms and 
Los not believe they are dependent upon reverberat- 
> syn? circuits. Thalamocortieal cireuits do serve to en- 
nee and to time or pace the rhythms of the cortex 
nder certain conditions, but spontaneous electrical 
tivity of the cortex is not entirely dependent upon 


(26), 


sms of 


hem. This leaves the possibility of short intracorti- 
on oe cireuits, which may also play a role, but direct 
eXcit roof is lacking even though the mathematical possi- 
ation tes as developed by Wiener, McCulloch, and Pitts 
most stimulating (42, 48, 49). 


Another concept which deserves more consideration 
ctu OU thinking about brain waves is the electrical field 
t tygmecet in contiguous neurons, even when their neuronal 
1 th iterconnections have been completely interrupted. 
erard and his co-workers have shown such effects in 
he frog’s brain after treatment with caffeine (39), 
nd Bremer has shown that a similar effect operates in 
ie strychninized spinal cord of the eat (27). Monnier 
id I were able to excite an isolated crustacean axon 
terely by placing it in close contiguity with a1other 
on of the same type which received an electrical 
mulus (38). This was ealled an “artificial syn- 
pse,” later referred to as “ephaptie conduction” by 
tio rvanitaki (7, 8). 

ania ny others have shown that action potentials in 
uous nerve fibers do interact to affect the ex- 
Htability of adjacent fibers (44, 50), even though in 
uinjured myelinated nerves actual excitation does 
ot occur (though it may occur at a region of in- 
| by 8S demonstrated by Granit and co-workers, 31). 
Pvanitaki showed that when two nerve fibers are 
; off 5 Spontaneously in a rhythmic manner, they begin 
on p fire synchronously at the same frequency when they 
Placed in close juxtaposition. These field effects 
dof occur not only in the normal brain but especially 
city ith the very-high-voltage electrical discharges devel- 
a bed during epileptic activity of the brain. To what 
tie cat they may affect the normal integrative function 


108) CIENCE, October 1, 1948, Vol. 108 


ifs of 


indi. 
t off 


raves 


P 
bout 
rther 
tical 
nges 


more 


of the brain or contribute to the spread of epileptic 
discharge has yet to be explored. 

The recent revival of interest in automatic fre- 
quency analysis by Grey Walter and his associates 
(53, 54) and further studies of photie driving have led 
to the revival of the analogy of the brain as a series of 
loosely linked oscillators. According to this view, a 
given group of nerve cells tends to discharge rhyth- 
mically at a relatively fixed frequency, and under 
normal conditions it cannot be driven much beyond 
these limits. However, they are not sharply tuned, 
since adjacent oscillators tend to get into step if left 
undisturbed, apparently by some form of mutual in- 
teraction. Various complex wave forms are thought 
to be the resultant synthesis of potential patterns from 
a number of different neuronal aggregates oscillating 
at a variety of different frequencies. Dawson and 
Walter (24) have been able to synthesize a number of 
the wave forms common to electroencephalography, in- 
cluding the spike and dome pattern of petit mal, by 
mixing the right amounts of 9 or 10 different fre- 
quencies in an artificial model of the head. 

This is a conception which must be continually 
borne in mind when attempting to understand the 
underlying structure of brain waves, but its validity 
needs more direct testing in each case. Even though 
it may be possible to analyze the complex forms of 
brain waves into a number of different sine-wave fre- 
quencies, this may lead only to what might be termed 
a “Fourier fallacy,” if one assumes ad hoc that all of 
the necessary frequencies actually occur as periodic 
phenomena in ¢ell groups within the brain. However, 
frequency analysis, when related at all times to the 
original recording, is proving to be .a useful adjunct 
to the eleetroencephalographer’s armamentarium, if 
and when the various spectra thus obtained ean re- 
ceive adequate and valid interpretation. 

All of this concerns the possible basie mechanism of 
brain waves but does not touch the problem of their 
functional significance. Walter (52) has made the 
intriguing proposal that they represent a perceptual 
seanning system which oscillates rhythmically when 
undisturbed by patterns of centripetal impulses. He 
has constructed an electronic model which reproduces 
the blocking of the alpha rhythm by visual patterns 
in a most suggestive manner. This conception may 
not be incompatible with Bremer’s (23) view that 
brain waves represent a tonic background of excita- 
tory activity in nerve centers anywhere, which serves 
to keep them in a state of readiness to respond (see 
also Adrian’s excellent discussion, 1). 

What, then, of the abnormally slow waves reeorded 
from the cortex during states of apparent inhibition 
of cortical funetion—action which seems to produce 
decreased rather than increased responsiveness? We 
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have the view of Beritoff (15, 51) that they represent 
activation of the “neuropile,” which has a special in- 
hibitory function. It seems possible, therefore, that 
brain waves are related in some obscure manner to 
the background excitatory and inhibitory states which 
set the stage for processes of attention to certain 
aspects of the constant play of afferent impulses as 
well as a preparation of the readiness to respond. 

Berger was the first to recognize the relationship 
between electrical rhythms of the brain and processes 
of attention (13, 14). He thought that the disappear- 
ance of the alpha rhythm with attention represented 
the general inhibition of cortical activity which must 
accompany the focusing of attention. Adrian then 
showed that the disappearance of the alpha rhythm 
was probably not a true inhibition of cortical activity 
but a desynchronization of unit discharge (3-5). 
However, Adrian confirmed the close relationship 
which we have all observed between the alpha rhythm 
and concentration of attention or to certain types of 
generalized “tension state.” The low-voltage, fast, 
asynchronous waves which are recorded from the at- 
tentive or alerted cortex, the regular alpha rhythm 
from cortex in wakeful repose, and the very slow 
waves which characterize the cortex in sleep or coma 
should give a clue to the functional significance of this 
constant electrical activity (9, 25, 28, 29, 35). If one 
assumes that these different wave patterns represent 
different organizations of activity in the same neu- 
rons, then the asynchronous pattern of the alerted 
cortex may indicate a more highly differentiated 
function of cortical units under these conditions, an 
essential condition of highly integrative function. 
The slow waves would then represent the synchronous 
activity of large masses of neurons, a mechanism 
whieh would abolish their differential individual ac- 
tivity, consistent with obvious impairment in the in- 
tegrative and differential functions of the brain in 
deep sleep or coma. 

It is hardly conceivable that the central mechanism 
of attention lies in the cortex. Except for certain in- 
dividuals whose attention seems to be controlled chiefly 
by the loudest or brightest stimulus presented to them, 
most persons are able to exert a degree of control over 
the sounds they hear and the visual impressions they 
choose to see, or even to become relatively unaware of 
the outside world when the attention is directed to 
images or ideas which occupy the central stream of 
consciousness. There must be some centrally placed 
integrating center which is capable of a general eon- 
trol, inhibitory and facilitatory, upon the multitude of 
potentially conscious processes whose patterns of elab- 
oration lie in the cortex. We should probably look 
for these centers in structures which are most critical 
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to the existence of consciousness itself, namely, grt, 
structures in the general region of the third ventric, 

Morison and Dempsey (46) found a centrally plac 
region of the thalamus, the intralaminar system, whig 
is capable of exerting a widespread control oye, th 
electrical rhythms of the brain. With Drooglecy. 
Fortuyn (36), we have confirmed and extended thes 
observations to include the reticular nucleus in q thy 
lamie reticular system which may control the electrig, 
rhythms of the entire cortex, or of specific Tegiong 
alone. We believe that this is a portion of 4, 
brain-stem inhibitory and facilitatory system rece 
brought to light in the brilliant studies of Magoy 


and Rhines (43). From this same system the culm ’ 


trocortical pattern of petit mal epilepsy—a type of 
seizure which is characterized chiefly by a lapse ¢ 
consciousness—can also be reproduced. May it 19 
be, therefore, that in this thalamie reticular syst 
are the specific central controlling mechanisms {y 
processes of attention, and that the spontaneoy 
rhythms of the cortex may in some manner reflect thy 
influence this thalamie system exerts upon the fue. 
tion of specific cortical areas involved in the money. 
tary limelight directed here and there in the centrijf 
stream of consciousness? More generalized diffy 
processes affecting the alertness of the cortex a; ; 
whole, as in the sleep-wake mechanism, seem to 
controlled from subthalamic, hypothalamie, or possib) 
even upper mesencephalic portions of this central iy. 
tegrating neuronal network, the importance of whic), 
as a regulating center for motor responses, as well a 
for the control of mental processes, is gradually beingiil 
clarified. 

There are many other important questions in elee- 
troencephalography which might be asked and whie 
would receive answers as unsatisfactory as those | 
have attempted to make. The relations between brain 
waves and brain metabolism, the influence of electro 
lytes, hormones, ete. (27, 47), is a ehapter in itsel! 
It is my hope, however, that the thinking of the men 
bers of this Society has been stimulated so that we ani 
our confreres throughout the world shall be able ‘ 
write the finale on the purely descriptive stage of ou 
development. 

We must push ahead during the coming yea! 
toward more basie research on the funetional signi) 
cance, as well as on the neurophysiologiecal, anatow: 
eal, and physiochemical mechanisms underlying tl 
electrical activity of the brain. 

Electroencephalography, properly conceived, is 1" 
the study of brain waves per se. It is a recentl 
developed branch of electrophysiology coneerned Wit 
the functional properties and laws governing the 
havior of neuronal aggregates and networks. 4‘ 
tempts have been made to formulate a mathematic! 
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js for the complex interrelationships involved. It 
* early to evaluate properly the scope and sig- 
vance of these developments. Before us lies a new 
Back on some of the most important problems of 
nan behavior, the neuronal mechanisms underlying 
cesses of awareness, thought, and action. 
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NEWS 
and Notes 


Christopher L. Wilson, until re- 
cently a professor of chemistry at the 
University of Notre Dame, has ac- 
cepted a similar position at Ohio State 
University. 


C. Sidney Burwell, dean of the 
Faculty of Medicine, Harvard Univer- 
sity, since 1935, will resign on Febru- 
ary 1. Dr. Burwell will continue as 
research professor of clinical medicine 
and is planning to resume his work on 
problems connected with heart disease. 


Thomas B. Cameron, assistant pro- 
fessor of general and inorganic chem- 
istry, University of Cincinnati, has 
been granted a leave of absence to act 
as associate chemist with the Chemis- 
try Division of the Argonne National 
Laboratory, Chicago. 


Herbert S. Conrad, of Princeton 
University, has been appointed chief 
of the Research and Statistical Serv- 
ice, Office of Education. Prior to 
his new appointment, Dr. Conrad had 
served on the College Entrance Exam- 
ination Board and for the past 18 
months was also educational consult- 
ant to the Secretary of War. 


Warren Andrew, professor of anat- 
omy at George Washington University, 
has been appointed visiting professor 
at Washington University School of 
Medicine in the absence of Mildred 


- Trotter, professor of gross anatomy 


at that University. Dr. Andrew is re- 
placing Dr. Trotter for the 6-month 
period beginning September 1. Dr. 
Trotter is currently assigned as an- 
thropologist for the U. 8. Army in the 
Territory of Hawaii. Her head- 
quarters will be the Scofield Barracks 
near Honolulu, on Oahu, until June 
1949. 


John §S. Hall, formerly associate 
professor of astronomy and physics at 
Amuerst College, has been appointed 
head of the Division of Equatorial 
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Instruments, U. 8. Naval Observatory, 
Washington, D. C. 


Philip A. Butler, aquatic biologist 
in the Shellfishery Section, U. 8. Fish 
and Wildlife Service, Annapolis, Mary- 
land, has been appointed chief of the 
newly established Gulf Oyster Inves- 
tigations. Dr. Butler will serve as a 
Federal consultant on shellfishery prob- 
lems for the Gulf States and conduct a 
research program at the Pensacola 
Laboratory of the Fish and Wildlife 
Service. 


J. B. Sumner, who is on sabbatical 
leave from the Department of Biochem- 
istry, Cornell University, will spend 
the period from October 15 to Decem- 
ber 15 visiting educational institutions 
in the South and Southwest. 


Charles D. Michener, formerly an 
associate curator at the American Mu- 
seum of Natural History, New York 
City, has been appointed associate pro- 
fessor of entomology at the University 
of Kansas, Lawrence. He expects to 
continue his studies of evolutionary 
problems in the bees and saturniid 
moths in connection with systematic, 
morphological, and distributional in- 
vestigations of these groups. 


Virgil D. Cheyne has resigned from 
the College of Dentistry, University 
of Iowa, to become professor and ex- 
ecutive officer of the Department of 
Oral Diagnosis and Treatment Plan- 
ning at the School of Dentistry, Uni- 
versity of Washington, Seattle. Dr. 
Cheyne is known for his work in the 
topical application of fluorine to hu- 
man teeth. 


Awards 


Edwin H. Colpitts, director of the 
Engineering Foundation, New York, 
has been named as recipient of the 
1948 Cresson Medal. The Medal, one 
of the highest honors bestowed by the 
Franklin Institute, is given ‘‘for dis- 
covery or original research, adding to 
the sum of human knowledge, irre- 
spective of commercial value.’’ Dr, 
Colpitts, who will receive the award 
during the traditional Medal Day cere- 
monies in Philadelphia on October 20, 
will be recognized for his pioneering 
achievements leading to the develop- 


Graw-Hill publieation, Chemical Eng 


ment of practical systems of 
distance communication, both by ; 
and radio. 


Ralph Bown, director of Teseap 
Bell Telephone Laboratories, has}, 
selected to receive the Medal of Hy 
of the Institute of Radio Engine 
The Institute’s Medal of Hon» 
awarded in recognition of gq 
guished service rendered through g 
stantial and important advancemey 
the science and art of radio comma 
cation. Dr. Bown’s work, concen 
with various aspects of radio by 
casting and ship-to-shore and oyery 
telephony, brought him an inter, 
tional reputation in the commu 
tions field. 


The 
earch, 
ork 

The Shell Development Compaq.) of 
has been named winner of the 1Mionist 
award for Chemical Engineer terna 
Achievement, sponsored by the 


vientis 
ert 
neering. The Shell organization, jomo 
research and development affiliate MBit a 
Shell Oil Company and Shell Chemie 
Corporation, was recognized for 
successful commercial synthesis { 
glycerine, its long-time program { 
petroleum chemicals pioneering, a 
other outstanding applications 
chemical engineering in the petroleuy.04; 
industry. Presentation of the avai...) 
will be made in New York City Gi... 
November 10 at a dinner following tl 
annual meeting of the American | 
stitute of Chemical Engineers. 


Rese 
tudy 
tate, 
nstitu 


Colleges and Universities 


The Laboratory of Nucl 
Studies at Cornell University wil 
dedicated next week during celel 
tion of the University’s 80th a 
versary. The featured address of t 
ceremonies will be made by Eni 
Fermi, of the University of Chicaggijjmelu 
whose topic will be ‘‘The Promise qj™polid 
Nuclear Studies for the Future. 
Others participating in the dedicatioliiito be 
at which Neal Dow Becker, chairm 
of the Board of Trustees of the Ui 
versity, will preside, are Presidet 
Edmund E, Day; J. Carlton Ward, Jami 
of the Board of Trustees; Robert MagVarg 
Bacher, Atomic Energy 
Rear Adm. Thorvald Solberg, Chief q™jvith 
Naval Research; and R. R. 
director of the Laboratory. mier 
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the School of Mines and Metal- 

University of Missouri, has 
ounced a number of changes in its 
Department staff, effective 


of loy 
th by y 


the fall term. Leon E. Woodman, 
has and chairman of the Depart- 
Of Hyligent for the past 29 years, who has 
professor emeritus, will be 


ceeded by Harold Q Fuller, pro- 
of physics. Edward Fisher, 
merly assistant professor of physics 


Honor 
dist 
g 


cemen fie the University of Wyoming, has 
COMmpfilmleen appointed professor, and Louis 
concern Lund, who recently completed his 
i0 brogfilimmraduate work at the University, has 


| made assistant professor. 
inter; 
MUL The New School for Social Re- 
arch, 66 West 12th Street, New 
ork City, announces the opening this 


| of a Research Institute in Bio- 


OMpar 
the 19 wmistry under the direction of the 


famous Hungarian 
the MiMientist and Nobel Prize winner, Al- 
‘al Szent-Gyérgyi, and his colleague, 
ation, jlomon Laki. The Institute will con- 
iliate uct a research laboratory in Woods 
hemiq Hole, Massachusetts, and report its 
for MpiJings in lectures at the New School. 
Research will be centered in the 
of muscles, physies of the living 
"8 “WRtate, and study of the blood. The 
stitute will also be engaged in ap- 
lication of the results of basic re- 
earch to heart ailments and blood 
A first series of four weekly lectures 
y Dr. Szent-Gyérgyi will open on Fri- 
ay, October 15. These lectures, to 
eknown as ‘‘The Hecht Lectures on 
eS eneral Biology,’’ are named for the 
ate Selig Hecht in recognition of his 
Jucle@mm™rork both as scientist and as teacher. 
will @ilhey will deal with the modern prob- 
elebraiems of biology and sum up results of 
| auigmmecent research in terms understand- 
of tible to the average layman. 
Enri@™ Lectures offered to specialists will 
hicag@m@uclude those on the theory of the 
nise @lid state based on the quantum 
ture. mechanical study of macromolecules, 
catiom be given by Z. Bay, experimental 
irmiphysicist, and J. Gergely, physicist, 
e Ufand a series on the physies of contrac- 
sideiition with special regard to thermody- 
d, J@ianies, by Dr, Laki, biochemist, L. 


ving tl 
can | 


ert biologist, and E. Milhdlyi, bio- 
memist. Other lectures will deal 
1er 


mith the chemistry of contractile mat- 
a and enzymie actions, the electron 
microscopy of contractile proteins, 


and a comparative study of the muscle 
cell as a whole, mainly by spectroscopic 
methods. 

Dr. Szent-Gyérgyi, formerly profes- 
sor of biochemistry in Budapest, won 
the Nobel Prize in medicine and physi- 
ology in 1937 for the discovery of 
vitamin C and fumarie acid catalysis, 
and has since been honored for his re- 
searches in biological oxidations, vita- 
mins, and muscular contraction. 

Besides those named, other scientists 
in the group include A. Lajtha, chem- 
ist; G. Matoltsy, zoologist; Andreas 
Szent-Gyorgyi, biologist; G. Rozsa, 
specialist in electron microscopy; and 
S. Rath, specialist in translating labo- 
ratory methods into limited mass pro- 
duction of the active substances. 


Expansion of the science depart- 
ments at Phillips University, Enid, 
Oklahoma, involving the completion of 
a $500,000 building and an increase in 
the teaching and research facilities, is 
under way. As a part of this pro- 
gram, representatives of the science 
departments have been conducting nu- 
merous field and inspection trips 
throughout the area surrounding the 
University as well as more extensive 
tours, 

Through the cooperation of the Ad- 
ministration of the University, the 
Enid Chamber of Commerce, the 
AAAS, and the National City Chris- 
tian Church of Washington, D. C., a 
group composed of 22 students and 3 
professors attended the AAAS Cen- 
tennial Celebration last month (see 
cover). Juniors and seniors given this 
opportunity included 8 biology, 8 chem- 
istry, 3 geology, and 3 physics majors. 
They were accompanied by Andrew H. 
Montgomery, professor of chemistry ; 
Donald E. Mitchell, professor of phys- 
ies; and Vernon R. Baker, professor of 
geology. It was possible for the stu- 
dents to make the 3,000-mile round- 
trip journey at a minimum of expense 
by use of the school bus and by using 
the annex of the National City Chris- 
tian Chureh as living quarters while in 
Washington. 

Eugene S. Briggs is president of 
Phillips. 


The Graduate Division of the Col- 
lege of Engineering New York Uni- 
versity and the Graduate School of 
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Stevens Institute of Technology are 
undertaking the second year of their 
unique cooperative program of courses 
on ‘‘Fluid Dynamies of Aircraft and 
Ships.’’ Begun in 1947, the program 
leads to a Master’s degree and trains 
engineers in applying basic sciences to 
both aeronautical and nautical engi- 
neering. During the course, graduate 
engineers have an opportunity to be- 
come familiar with several branches of 
the two schools and with the NYU 
Guggenheim Wind Tunnel and the 
Steven ’s Experimental Towing Tank. 
Successful completion of 15 courses 
is necessary for a Master’s degree. 
The 10 required courses, given by the 
faculties of both schools and experi- 
mental stations, include mathematics, 
theoretical and applied fluid mechan- 
ics, thermodynamics, and experimental 
methods. Five elective courses, chosen 
on the basis of the student’s individual 
need, are selected from a large list 
available at both institutions. 


Industrial Laboratories 


A scientific “lend-lease” program 
aimed at speeding up all phases of 
atomic energy research has been 
launched by the Argonne National 
Laboratory and the Westinghouse 
Electric Corporation. The new pro- 
gram will enable Argonne to select 
Westinghouse specialists in any re- 
quired field of research or engineering 
for work at the Laboratory on a leave- 
of-absence basis. In full operation the 
project should require the services of 
20-30 Westinghouse men. Initial as- 
signments under the new ‘‘lend-lease’’ 
program include: E. Bruce Asheraft, 
from the Westinghouse Research 
Laboratories; Adolph H. Toepfer, 
from the East Pittsburgh Works; and 
N. J. Palladino, of the South Phila- 
delphia Works. 


S. David Bailey, formerly of the 
Iowa State Teachers College, has 
joined the staff of Smith, Kline & 
French Laboratories as: head of the 
physical chemistry section. In his 
new position Dr. Bailey will be re- 
sponsible for the scientific and admin- 
istrative operations of his section, 
which is concerned with the applica- 
tion of physical-chemical methods to 
the development of new drugs. 
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The Du Pont Company has begun 
the small-scale manufacture of titan- 
ium metal for commercial use at a 
pilot unit now in operation at New- 


port, Delaware. While the metal has 
previously been available for research 
purposes from the U. S. Bureau of 
Mines, the difficulty of extracting the 
metal from its ores, rutile and ilmenite, 
has prevented full exploration of its 
industrial and engineering applica- 
tions. Because of titanium’s proper- 
ties of lightness, strength, corrosion 
resistance, and a high melting point, 


its alloying possibilities are numerous. 


Reports of the Bureau of Mines and 
other research organizations have in- 
dicated that one of its major uses 


_might be in high-speed planes. 


The metal is now being produced 
in sponge form, but the Company will 
soon provide it in the form of ingots 
weighing up to 100 pounds. 


Meetings and Elections 


The 26th annual forum sessions of 
the Academy of World Economics 
will be held on the evenings of Octo- 
ber 6-7 in the Hall of Government, 
George Washington University, and at 
the Copley Lounge, Georgetown Uni- 
versity, Washington, D. C. The eur- 
‘*Some Effects of 
Technological Change on the Social 
Sciences’’ will be held in conjunction 
with Section I of the AAAS, and 
with the National Social Science Honor 
Society, Pi Gamma Mu. 

The October 6 session at George 
Washington will consider the effects 
of technological change on economies. 
Participating in this program will 
be: W. D. Evans, chief, Office of 
Labor Eeonomies, Department of La- 
bor, speaking on Technological 
Change and Productivity’’; O. E. 
Baker, professor of human and na- 
tural resources, University of Mary- 
Jand, discussing ‘‘The Concentration 
and Dispersion of Population’’; and 
J. Carlton Ward, Jr., chairman of the 
Board of the Fairchild Engine and 
Airplane 


rent sessions on 


Corporation, discussing 
‘*Military Technology and the Na- 
tional Eeonomy.’’ Capt. W. D. Row- 
ley, USN, chief of the Technological 
Progress Branch, Industrial College 
of the Armed Forces, will preside at 
this meeting, 
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The October 7 session scheduled for 
Georgetown will develop the effects 
of technological change on polities. 
Participants will include Dael Wolfle, 
secretary, American Psychological As- 
sociation and the Inter-Society Com- 
mittee for a National Science Founda- 
tion, who will discuss ‘‘Scientific 
Research as a Responsibility of Gov- 
ernment’’; John W. Brewer, professor 
of international law, George Washing- 
ton University, speaking on ‘‘ Political 
Philosophy and Practice’’; and Rev. 
Edmund A, Walsh, 8. J., regent of the 
School of Foreign Service, George- 
town University, whose topic will be 
‘*Tnternational Relations.’’ Andrew 
J. Kress, of the Department of Eco- 
nomics, Georgetown University, will 
preside at this session. 

Washington area members of the 
AAAS are especially invited to at- 
tend these forum sessions, as well as 
members from outside the city. 

The Proceedings of the sessions will 
be published in the January 1949 issue 
of the quarterly journal of the Acad- 
emy, Social Science. Information re- 
garding the Proceedings and _ the 
journal may be obtained from: Don- 
ald P. Ray, Executive Secretary, The 
Academy of World Economics, Hall of 
Government, George Washington Uni- 
versity, Washington 6, D. C. 


The 3lst annual meeting of the 
American Dietetic Association will 
be held in Boston, Massachusetts, Oc- 
tober 18-22. The sessions, taking 
place in the Mechanics Building and 
Hotel Statler, convention headquarters, 
will explore means of achieving opti- 
mum nutrition for the earth’s popu- 
lation. Session topics and their dis- 
cussants include: ‘‘New Advances in 
Nutrition’ ’—Charles G. King, scien- 
tific director, The Nutrition Founda- 
tion, Inc.; P. C. Jeans, professor of 
pediatrics, State University of Iowa; 
Leonard A, Maynard, director, School 
of Nutrition, Cornell University; E. 
Neige Todhunter, presiding; ‘‘Ma- 
ternal and Child Health’’—Harold C. 
Stuart, professor of maternal and 
child health, Harvard University Medi- 
cal School; Nevin 8S. Scrimshaw, 
University of Rochester School of 
Medicine * and Dentistry; Clement 
Smith, director of research on the new- 
born, Boston Lying-In Hospital; Stu- 


art S. Stevenson, assistant Professo, 


of child health, Harvard Univers, 


of the 


_! Op 


School of Public Health; Bertha g fmm British 
Burke, presiding; ‘‘Diet ‘Dit 
Priscilla F, White, Alexander Marble of 
and Frank N. Allan, all of Boston: vies’? 
and Fredrick J. Stare, George ealth 
Thorn, and George V. Mann, of 4,,mmanis™s 
Harvard School of Publie Healt) and p, Mas 
Medical School; ‘‘The Motivation 
the Human Being’’—Margaret Mead Polym 
associate curator of ethnology, Ameri. quenci 
can Museum of Natural History; Alor fmm versity 
Bavelas, Industrial Relations Sectio, perties 
M.I.T.; Mary E. Spencer, chief, By. Ultras 
reau of Health Information, Magy 
chusetts Department of Public Health: The 
and Ethel Walsh, social worker for thy: Ig tal Hi 
Peter Bent Brigham Hospital. meetin 
According to Helen A. Hunscher 
Association president and head of the four 
Home Economics Department, Wester fmm 
Reserve University, other sessions wil 
include varied discussions from th 
history of nutrition and dietetics t sins 
the teaching of nutrition and dietetics feo 
to medical students. A large variety wes 
of exhibits of the latest trends in or 
food preparation and food service rad 
equipment will be displayed in Me. % : 
chanics Hall for the 3,000 experts in re 
the dietetics field expected at th for a 
meeting. Election and installation of to th 
new officers and a preconvention meet the p 
ing of the House of Delegates ar practi 
scheduled for October 18. Dias 
At th 
The American Society for thei... 4) 
Study of Arteriosclerosis will hold «am... 
scientific meeting October 31 and No 
vember 1 at the Hotel Knickerbocker, Th 
Chicago. The scientific sessions wil High 
be devoted to the presentation of 15: this 
minute papers. A banquet has beet the 
scheduled for Sunday night, at which HMM of ¢ 
W. B. Kountz, president of the Board HM Coun 
of Directors, will preside and ©. J. Wast 
Slyke, director of the National Heart 9M atten 
Institute, will appear as guest speaker. HM that 
Further information may be obtained | Boar 
from the secretary, O. J. Pollak, MM ber) 
Quincy City Hospital, Quincy 69, Mas 125 
sachusetts. ite: 
publi 
A symposium on “Ultrasonics and i “ay 
Macromolecules” will be held at the HM gove 
Institute of Polymer Research of the gi ‘sso 
Polytechnic Institute of Brooklyn 
October 23, The program will include . de 
the following speakers: J. W. Ballou. a 
SCI 
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of the Du Pont Company (chairman) 
Remarks’’; Geoffrey Gee, 


pritish Rubber Producers Association 


:pielectric.and Mechanical Proper- 


ties of Polymers at High Frequen- 
Karl Sollner, U. 8. Public 
Health Service—‘ ‘Ultrasonic Mech- 
anisms in Colloidal Systems’’; Warren 
p, Mason, Bell Telephone Laboratories 
_‘‘Mechanical Properties of High 
Polymer Liquids at Ultrasonic Fre- 


quencies” and A. Wilson Nolle, Uni- 


vorsity of Texas— ‘Mechanical Pro- 


perties of Some High Polymers at 
ritrasonic Frequencies. ’’ 


The National Committee for Men- 
tal Hygiene will hold its 39th annual 
necting November 3-4, at the Hotel 
Pennsylvania, New York City. The 
four scientifie sessions will include 
jiscussions of problems emerging from 
the recent International Congress on 
Mental Health, the program of 
(UNESCO and WHO, and the World 
Federation for Mental Health; evalu- 
ition of the Federal mental hygiene 
program; development and responsi- 
bility of the citizen for ‘improvement 
of state psychiatric services; and 
foundations for positive mental health, 

Presentation of the Lasker Award 
for 1948 for a significant contribution 
to the education of the physician in 
the psychological aspects of medical 
practice will be made at the annual 


luncheon scheduled for November 4. 


At this time a discussion will be held 
on the 10-year national program for 
mental health, 


The 28th annual meeting of the 
Highway Research Board will be held 
this year December 7 through 10 at 
the building of the National Academy 
of Sciences and National Research 
Council, 2101 Constitution Avenue, 
Washington, D.C. It is expected that 
attendance at this meeting will exceed 
that at the annual meeting of the 
Board held in Washington last Decem- 
ver when 853 persons registered and 


§ '°5 technical papers and reports were 


presented and discussed at 24 separate 
public sessions, Thirty-six State High- 
vay Departments, 31 colleges, 26 
sovernment bureaus, and 33 national 
‘ssociations were represented. 

During the week of the meeting the 
‘departments of the Board—Econom- 
s, Finanee, and Administration; 


Design; Materials and Construction ; 
Maintenance; Traffic and Operations; 
and Soils—will assemble and discuss 
the research aspects of the important 
problems confronting the highway in- 
dustry as a whole. Many of the 67 
project committees will also meet to 
discuss their research activities for 
the coming year. 


The American Society of Natura- 
lists at its meeting in Washington, 
D. C., on September 13, elected Tracy 
M. Sonneborn, of the Department of 
Zoology, Indiana University, president 
for 1949. Kenneth V. Thimann, pro- 
fessor of plant physiology at Harvard 
University, was elected vice-president. 


A Symposium on “Yeasts in Feed- 
ing” will be held November 8-10 at 
the Hotel Pfister in Milwaukee, Wis- 
consin, under the joint sponsorship of 
Associates of the Food and Container 
Institute, the Brewers Yeast Council, 
the Yeast Industry, and the Quarter- 
master Food and Container Institute 
for the Armed Forces. The purpose 
of the symposium is to make available 
to food processors and food research 
personnel the most recent data and 
information relating to yeast and its 
suggested applications in foods for 
human as well as animal consumption, 
Technical papers will deal with yeast 
production, composition, nutritional 
aspects, and various uses for yeast 
products. J. M. Leinen, of the Jos. 
Schlitz Brewing Company, Milwaukee, 
is chairman of the local arrangements 
committee. 


The 76th annual meeting of the 
American Public Health Association 
has been scheduled for November 8-12 
in Boston, Massachusetts, according to 
Reginald M. Atwater, the Associa- 
tion’s executive secretary. A program 
of over 300 papers, many to be given 
by the Nation’s leading physicians, 
scientists, and public health authori- 
ties, has been planned for the 4,000 
members of the Association expected 
to attend the meeting. Most of the 
meetings will be held in Mechanies 
Hall, where many scientific and com- 
mercial exhibits will be on display. 
The 29 related organizations of the 
APHA will also be meeting in Boston 
at the same time, 
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The Society of American For- 
esters will hold its annual meeting at 
the Statler Hotel, Boston, Massachu- 
setts, December 16-18. According to 
Clyde Martin of Tacoma, Washington, 
president of the Society, the national 
meeting will open December 16 with 
individual sessions of the Society’s 9 
divisions dealing with private forestry, 
forest economics, forest recreation, 
forest products, forestry education, 
wildlife management, range manage- 
ment, silviculture, and public relations. 
Nonmembers interested in these spe- 
cialized fields are urged to attend any 
of these sessions. On December 17 
the 50th anniversary of professional 
forestry education in America will be 
observed with addresses by well-known 
forestry educators. Technical papers 
on forest practices in the Northeast 
will be given by representatives of 
Federal and State governments and 
the forest products industries at the 
final session on December 18. 


Deaths 


Kenneth L. Mahony, 41, professor 
of biology at the University of Kansas 
City, died of leukemia on August 21 
while visiting in Mazomanie, Wiscon- 
sin. 


Charles Dean Bunker, 76, curator 
emeritus of Modern Vertebrates at the 
Museum of Natural History of the 
University of Kansas, died September 
5 in Lawrence, Kansas. 


Lyda May Degener, 57, former 
head of the Department of Health 
Education and professor of physiology 
and hygiene at Wells College, died 
September 10 at her home in Ivyland, 
Pennsylvania. 


Harry J. Patterson, 81, retired di- 
rector of the University of Maryland 
Agricultural Experiment Station and 
one-time president of the Maryland 
Agricultural College, predecessor to 
the University, died September 11 in 
Boston, Massachusetts. 


Arthur J. Roy, 78, chief astronomer 
of the Department of Meridian As- 
tronomy, Carnegie Institution, from 
1907 through 1936, and staff member 
of the Dudley Observatory, Albany, 
New York, died at his home in Albany 
on September 11. 
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Newton C. Jones, 43, manager of 
the Niagara Falls plant of the Du 


Pont Electrochemical Department, 
died of a heart attack September 13 
in Niagara Falls, New York. 


Fred Boerner, 59, professor of clin- 
ieal bacteriology at the University of 
Pennsylvania, died September 16 at 
his Drexel Hill, Pennsylvania, home. 
Dr. Boerner had also served as labora- 
tory director of the American Stomach 
Hospital and as consultant bacteriolo- 
gist for the Pennsylvania Department 
of Health, 


Ruth Fulton Benedict, 61, noted 
author and professor of anthropology 
at Columbia University, died Septem- 


‘ber 17 at New York Hospital, New 


York. A specialist in the study of 
behavior patterns, Dr. Benedict had 
spent the summer in Europe as di- 
rector of a research project in con- 
temporary cultures for ONR and Co- 
lumbia. 


Otis Hamilton Lee, 45, professor 
and chairman of the Philosophy De- 
partment at Vassar College, died Sep- 
tember 17 in Peacham, Vermont, of a 
heart attack. 


The Philadelphia Section of the 
American Chemical Society will 
again this year sponsor special non- 
credit courses designed to advance the 
training of chemists in the Philadel- 
phia area. The course ‘‘ Pharmacol- 
ogy for Chemists,’’ consisting of 10 
two-hour weekly courses beginning Oc- 
tober 18, will be given by Carl F. 
Schmidt, of the University of Pennsyl- 
vania Medical School. It will provide 
a basic knowledge of pharmacology 
for chemists who do not have exten- 
sive training in the biological sciences. 
A survey course on ‘‘ Recent Develop- 
ments in Inorganic Chemistry’? will be 
offered on successive evenings begin- 
ning October 19. Lecturers include 
H. 8S. Booth, W. C. Fernelius, J. C. 
Bailar, Jr., L. C. Hurd, L. F. Audrieth, 
R. Word, W. C. Schumb, C. D. Coryell, 
and R. E. Kirk. 

Classes will be located at the Phila- 
delphia College of Pharmacy and 
Science, 43rd and Kingsessing Avenue, 
and will be open to both members 
and nonmembers of the Philadelphia 
Section. Information may be obtained 


from J. F. Gall, Whitemarsh Research 
Laboratories, Pennsylvania Salt Manu- 
facturing Company, Wyndmoor, Penn- 
sylvania. 


An evaluation of many tests used 
for detecting cancer in its early, cur- 
able stages will be made in a project 
recently announced by the National 
Cancer Institute. The specific aim of 
the program will be to discover which 
of the diagnostic tests are dependable 
and simple enough for widespread use, 
to refine the more promising ones, 
and to develop new tests. Discussions 
between Institute personnel and con- 
sultants from medical schools and other 
institutions over the past year have 
resulted in the organization of a 
plan in which laboratory and clinical 
studies will be made simultaneously 
by the cooperating organizations. 
When promising tests are indicated, 
they will be applied, first, to a small 
number of previously investigated 
eases and, later, if justified, to thou- 
sands of persons, with or without can- 
cer, who pass through the cooperating 
institutions. One of the agencies 
which will be put to extensive use is 
the U. 8, Public Health Service Medi- 
cal Center at Hot Springs, Arkansas, 
where the Institute now operates a 
pilot cancer detection unit. 


The Laboratorio de Investiga- 
ciones Histolégicas e Histopatoldé- 
gicas which was in charge of the late 
Spanish scientist, P. del Rio Hortega, 
until his death and which subsequently 
has been directed by M. Polak, has 
recently moved to Montevideo 81, 
Buenos Aires, where, under the patron- 
age of the ‘‘ Fundacién Roux,’’ it will 
continue with the development of its 
research and teaching activities. 


The Department of the Army has 
established a program of particular 
interest to scientists who hold Reserve 
commissions in the Army and who are 
professionally engaged in teaching or 
research and development. The objec- 
tives of the program are: (1) to 
maintain the useful affiliation of scien- 
tists with the Organized Reserve 
Corps; (2) to provide peacetime Re- 
serve assignments for these officers, 
enabling optimum utilization of their 
education, experience, and skills; (3) 
furnish mobilization assignments which 
will fully utilize their talents; and 
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(4) to prepare these officers ade 
for mobilization. 

The Technical Services of th, De 
partment of the Army stbmit to theg 
Research and Development Res, 
Groups research problems and Proje 
which pose an intellectual Challenge t, 
the members of the group. At t, 


quately 


jear 
dditio 
yen SC 


The ac 
same time the program provides mem. red 
ber f ch r t 

8 of each group with a type ofiMough 


training which is in keeping with thei 
scientific and technical competence, 
rather than the traditional trainin 
session in which scientists have littl 


iduals 
f the 
umme’ 


or no interest. 
The program is new and is being Folds ¢ 
carried out only in those areas whe ity - 
there is a definite local interest. 1 Bb erson: 
date, 8 Research and 
Reserve groups have been activated |: \ 
16 additional groups are in process of App 
activation, Others are in the initilliww b 
stages of formation. Several of thesillleormat 
groups have been formed in communi, ybt 
ties in which large universities, indy. at 
trial research laboratories, or privately, 
research foundations are located. Ty-iindie 
pical localities are Chicago, Illinois: 
Wilmington, ‘Delaware; Newark, New 
The 


Jersey; Houston, Texas; Washington, 
D. C.; Manhattan and Lawrence, Kan. 
sas; Champaign-Urbana, Illinois; 
Pittsburgh, Pennsylvania; DenverJ 
Colorado; and Detroit, Michigan. 


dition 
ago 
reveale 


Indian 


Provision is made for research prj 
ects of interest to all categories offm™e™te 
scientists—chemists, physicists, engi expedi 

With 


neers, geologists, geographers, psy 
chologists, mathematicians, and all of 
the biological scientists. 


been 


mre 


Reserve officers who are presently Valley 
engaged in civilian research, teaching’ 
or industrial development or who, Moxie 
the past, have had specific research « Marti 
perience are eligible to make applica - of 
tion for assignment to a Research and 7 ’ 
Development Reserve Group. A group 
may be activated wherever there 
20 or more qualified officer scientis's nllag 
who desire to participate in the pr Mogo 
gram. A subgroup may be formelggye”’ - 
with only 10 qualified members. Teg’ 
program is under the general direction The 
of the Research and Developmett tellar 
Group, Logistics Division, Gener found 
Staff, U. S. Army. The entire po ult 
gram is outlined in Department of them ng, 
Army Circular 127, dated May 5, 195 "8 


Inquiry about formation of such 4am" pit 
group or admittance to a group alread) Yenie 
activated should be made at the loc "st 
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rel to the Unit Instructor or to the 
Army Instructor, Organized 


Reserve Corps. 
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The Oak Ridge Institute of Nu- 
ar Studies has announced that four 
{ditional radioisotope courses have 
een scheduled for this fall and winter. 
rhe additional courses are being of- 
wed in view of the fact that, al- 
hough more than 300 qualified indi- 
‘duals applied for entrance to one 
¢ the three courses held during the 
ummer months, there were only 96 
Biaces in these three courses. 

: Dates for the new courses and the 
being of interest which will have pri- 
Wherg rity follow: October 25, industrial 


January 3, government per- 
pmentfionnel; February 14, medical person- 
vated Mel: March 14, general, 

ess of Applications for the courses are 
initialyow being accepted. Additional in- 


these 


formation and application blanks may 
he ubtained from Dr. Ralph T. Over- 
indus finan, Head, Special Training Division, 
Ridge Institute of Nuclear 
P. O. Box 117, Oak Ridge, 


1N018 ennessee. 


New 
ngton, The current Archaeological Expe- 


Kan. to the Southwest by the Chi- 
ego Natural History Museum has 


ree revealed ‘‘four centuries of missing 
n. Indian history.’’ According to Paul 
proj Martin, expedition leader and chief 
es ofgcurator of anthropology, this year’s 
has ‘‘struck paydirt.’’ 
psy: With his associates, Dr. Martin has 
offgmgbeen investigating the little-known cul- 


miure of the Mogollon and Pine Lawn 

Valley near Reserve, in the mountain- 
hinge’, Southwestern section of New 
lexico. In previous diggings, Dr. 
h Uartin had discovered that the found- 
ie ime of the Mogollon eulture settled in 
anfm'is Valley some 6,000 years ago. 
Troup Earlier, he had traced their life as 
Ving, hunting bands to the pit-house 
of 500 A. D. Traces of the 
‘ogollon culture from the period 500- 


A. however, were unknown 
“stil Dr, Martin’s recent findings. 

etion The newly discovered pit-house (a 
neni cllar with a roof) is unlike others 
found in this area. The Mogollones 
built deep, rectangular houses with 
ong, stepped passage-entryways fac- 
east. Foodstuffs, no longer stored 
h sf 2 pits dug in the floor, were more con- 


ad) Yeniently placed in the walls, For the 
oc "rst time delicate and well-executed 


Mogollon decorated pottery appears, 
in contrast to the long history of plain, 
undecorated artifacts. 


Japan’s three major scientific and 
technological societies are described 
in a report recently prepared by the 
staff of the Supreme Commander of 
the Allied Powers. The societies de- 
scribed are: the Imperial Academy, 
founded in 1897 and now under the 
supervision of the Ministry of Educa- 
tion, which aids scientific development 
by subsidizing or conducting research, 
publishing scientific works, and fos- 
tering international intercourse of 
ideas; the National Research Council, 
organized in 1920, which advised the 
Japanese Government on worthwhile 
scientific research and the extent to 
which such work should be state-sup- 
ported; and the Japanese Society for 
the Promotion of Science, formed in 
1931. This last group was formed 
with the purpose of keeping Japan’s 
‘‘technological and ideological prog- 
ress in phase with the moving world 
events.’’ 

Historical summaries of Japan’s 
three major science organizations are 
included in the new report, together 
with organizational details, expendi- 
ture records, outstanding researches 
conducted, publications and member- 
ship lists. The report, PB 92127, 
Scientific and Technological Societies 
of Japan, sells for $11.25 in photostat 
form, $3.75 in microfilm. Orders 
should be addressed to the Library of 
Congress, Photoduplication Service, 
Publication Board Project, Washing- 
ton 25, D. C., accompanied by check 
or money order payable to the Libra- 
rian of Congress. 


A new dental film in color, 
‘*Dental Amalgam—Failures Caused 
by Moisture Contamination,’’ has just 
been completed at the Natural Bureau 
of Standards. The 16-mm sound film, 
prepared under the joint auspices of 
the Bureau and the Research Commis- 
sion of the American Dental Associa- 
tion, is the second of a series of 
technical films prepared for dental and 
allied professions. It shows how mois- 
ture contamination, usually produced 
by mixing amalgam in the palm of the 
hand and by condensing amalgam in a 
wet field, arises and describes a satis- 
factory technique for the prevention 
of contamination. 
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The film is available either as a loan 
or purchase through the Office of Scien- 
tific Publications, National Bureau of 
Standards, Washington 25, D. C. It 
is advisable that loan requests be made 
at least 30 days in advance of any 
projected showing. 


Correction: In the article by Dr. 
Millikan entitled ‘‘The Progress of 
Physics From 1848 to 1948’’ (Science, 
September 3, p. 230) the last part of 
the fifth paragraph should have read: 
‘¢. . . Ampere, the Frenchman, in the 
1820’s had developed that field with 
great skill and insight; while Eng- 
land’s unsurpassed experimentalist, 
Faraday, had in 1831 discovered elec- 
tromagnetic induction and in 1834 had 
laid the secure foundation for the 
whole field of electrolysis.’’ 


Make Plans for— 


4th Annual National Conference 
on Industrial Hydraulics, October 
20-21, Hotel Sheraton, Chicago, Illi- 
nois. 


American Standards Association, 
30th annual meeting, October 20-22, 
Waldorf-Astoria Hotel, New York 
City, New York. 


American Association of Textile 
Chemists and Colorists, 27th national 
convention, October 21-23, Sheraton 
Bon Air Hotel, Augusta, Georgia. 


National Metal Congress, Ameri- 
can Society for Metals, October 25-— 
29, Benjamin Franklin Hotel, Phila- 
delphia, Pennsylvania. 


Gas Discharge Conference, Octo- 
ber 27-29, Brookhaven National Lab- 


oratory, Upton, New York. 


American Institute of Chemical 
Engineers, annual meeting, November 
7-10, Pennsylvania Hotel, New York 
City, New York. 


Geological Society of America, 
November 11-13, Pennsylvania Hotel, 
New York City. 


2nd International Symposium on 
Feelings and Emotions, sponsored by 
the Loyal Order of Moose in coopera- 
tion with the University of Chicago, 
October 28, Mooseheart, Lllinois; Oc- 
tober 29-30, University of Chicago, 
Chicago, Illinois. 


3953 


| 
$s 
| 
4 
PA 3 
4 
‘ | 
| | 
| 
if 
| 
| 
— 
| 
= 
| 
Le 
> 
=. 
| 
| 
} 
— 
j 
fais 
i 
| = 
“4 
| : 
— 
| 
j 
| 
| 
i 
ai, 
| 
i 
| 
it A 
= 
i 
| 
| 
i | 
| 


Comments and 
Communications 


Bursts of Solar Noise at 45 Mc Accompanying 
the Large Sunspots of 1947 


The recent interest aroused during the present period 
of solar activity in the investigation of radiation of radio 
frequencies from the sun, for the most part of micro- 
wave dimensions, suggests that some results obtained with 
relatively simple apparatus at the Cosmic Terrestrial Re- 
search Laboratory in Needham in the region of 45 me 
may be of interest. 

The receiving antenna on the roof of the laboratory con- 
sisted of a single dipole tuned to the 40- to 50-me band, 
erected at an angle to the horizontal of 45° atop a vertical 
mast. The longitudinal axis of the dipole was directed 
north and at‘this latitude (42°.4) was therefore approxi- 
mately parallel to the earth’s axis. Considering the 
broad loop pattern of the single dipole, it may be said 
that the antenna was thus broadside to the diurnal are 
of the sun and thus required no mechanism for rotation. 
Since the extreme range of solar declination is from 
—23°.3 to +23°.3, little variation in reception could be 
expected from day to day or month to month on account 
of change in solar declination. 

Furthermore, the mast supporting the dipole was ar- 
ranged to be rotated through 180°, thus making it pos- 
sible, for check purposes, to direct the axis of the dipole 
at any moment toward the sun for a determination of a 
null point of reception. The transmission line from the 
dipole consisted of a RG 59U shielded line. This was 
connected to a Hallicrafter S36 receiver tuned approxi- 
mately to 45 me, a band selected free from receivable 
broadcast reception at the laboratory. The recorder 
used was a Cambridge Instrument thread recorder, reg- 
istering momentarily dot records of the position of the 
galvanometer pointer at intervals of 1 min. At the oc- 
casion of the very large sunspot of March 9, 1947, pass- 
ing near the central meridian of the sun, a burst of solar 
noise occurred soon after sunrise, exceeding the limits 
of the scale of the recorder, which was slightly in excess 
of 2 microvolts. The burst lasted for somewhat over 
| hr and was followed by additional bursts with off-scale 
readings between 3:00 and 5:30 P.M., subsiding at 
sundown. 

Again on the following day, March 10, 1947, shortly 
after sunrise, a fresh burst occurred, again sending the 
needle off seale between 10:00 and 11:00 A.M. This 
disturbance subsided near noon, but was followed between 
3: 00 and 5: 00 P.M. by two additional bursts of approxi- 
mately 2 microvolts equivalent CW reception at the re- 
ceiver. During each of these bursts, the dipole was turned 
in azimuth 180° to obtain a null point, whereupon the 
recorder immediately fell to near zero, corresponding to 
the threshold value of residua! extraneous noise. This 
gave assurance that the disturbances noted were definitely 
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of solar origin and were undoubtedly associated With 4 


large sunspot. 


Minor bursts of less significance 
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on March 11 and 13. A graphical representation for thé 
interval March 2—March 12 is shown in Figs. 1 and 2. 
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wing tests made during the occasion of the bursts in- 
ted broad band emission. 

s next occasion when conspicuous solar noise was 
BR orded was on April 6, again with the appearance of 
very large sunspot group. This was followed by a 
Fnilar occurrence on April 15. In the interim, the sen- 
ivity of the recording apparatus had been improved 
nd 7 the same time the scale extended, thus avoiding 
ny off-seale readings and making possible records of 
ivalent CW reception between 2 and 3 microvolts. 
| graphical exhibit of the burst of April 6, again at 45 
with the control records of April 5 and 7, is shown 


b Fig. 3. 
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Fie. 3. Solar emission at 45 me accompanying large 
sunspot of April 5-6-7, 1947. 


With the return of the same active area on the sun 
tarly in May, noise bursts were again noted. On May 
2), these were coincident with certain solar fade-outs on 
ou recorders of WWV at 5-, 10-, and 15-me frequencies. 

It had been anticipated that, with the continuation of 
wlar activity, other bursts of comparable magnitude 
would be recorded. However, although the dipole and the 
reorder have since been in continuous operation, no 
bursts of such magnitude as those accompanying the 
eispot of March 8 and 9 and of April 6 have been 
recorded, 

HARLAN T. STETSON 
Cosmic Terrestrial Research Laboratory, 
Nassachusetts Institute of Technology, Needham 
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Beta-Glucuronidase 


In conjunction with studies on beta-glucuronidase ac- 
tivity, interesting data were obtained from newborn 
infants. Infant cord blood was found to possess less 
beta-glucuronidase activity than maternal venous blood, 
thus confirming an earlier report (Donaid F. McDonald 
and Lester D, Odell. J. clin. Endocrinol., 1947, 7, 535- 
542). However, within 10 days the activity of infant 
venous blood (jugular puncture) had increased several 
fold. In fact, these levels were in excess of those found in 
normal pregnant patients near term. There was no dif- 
ferentiation as to sex, nor was breast feeding responsible. 
This observation may relate to the susceptibility of new- 
born infants to the formation of edema. It is known, for 
example, that pregnant women who develop preeclampsia, 
a syndrome associated with edema and difficulty in ex- 
creting NaCl, likewise exhibit an increased activity of 
beta-glucuronidase in the blood serum (Lester D. Odell 
and Donald F. McDonald. Amer. J. Obstet. Gynec., July 
1948). 


Bera-GLUCURONIDASE ACTIVITY 


Infant and Maternal Blood Serum 


Identification Maternal Cord 
10 days 
260680 372 159 734 
397239 466 204 921 
296090 429 101 501 
352844 367 283 379 
422196 619 269 845 
426787 408 39 945 
392237 562 174 920 
Infant Urine 
Day of life 
0 1 2 3 4 5 6 7 8 9 10 
8 111 5855 1$5 670 157 2382 136 74 525 845 
28 520 1,000 182 84 93 703 
9 577 298 
» 


(Single determinations on different infants.) 


Amniotic Fluid 


Maternal Amn lot ic Infant Cord 
serum fluid urine* serum 
392237 562 391 9 174 
434537 530 157 2 


* Within 10 min of birth. Figures express gamma-phenol- 
phthalein liberated/100 ce of serum or urine/hr. The 
method of analysis was that described by W. H. Fishman 
and B. Springer (to be published), which employs phenol- 
phthalein glucuronide as substrate and which is an improve 
ment over a previously reported method (P. Talahay, W. H. 
Fishman, and C. Huggins. J. biol. Chem., 1946, 166, 757 
771). 


The activity of beta-glucuronidase in infant urine was 
also of interest. At birth there was little activity, but 
this again increased during the first 10 days of life. 
There was no differentiation as to sex, nor was breast 
feeding responsible. The amniotic fluid was considerably 
higher in enzyme activity than the urine of newborns but 
less than maternal blood serum. Therefore, it is as- 
sumed that the beta-glucuronidase contained in amniotic 
fluid does not originate from fetal urine. Whether this 
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also implies that amniotic fluid originates from ma- 
ternal rather than fetal sources is worth consideration. 
The probable influence of antiglucuronidase (inhibitor) 
(W. H. Fishman, K. J. Altman, and B. Springer. Fed. 
Proc., 1948, 7, 154) on these changes is under investiga- 
tion by one of us (W. H. F.). 

LESTER D. ODELL, WILLIAM H. FISHMAN, 

and WALTER R, HEPNER 

Departments of Obstetrics and Gynecology, 
Surgery and Pediatrics, 
The University of Chicago and 
Chicago Lying-In Hospital 


More About Ridgway’s Color standards and 
color nomenclature 


The account in Science (June 11, pp. 626-628) by 
Iilman and Hamly on the unreliability of Ridgway’s 
élassic volume was very interesting. The authors seem 
not to have realized, however, that there is more than 
one edition of Ridgway’s work. Some of the data they 
tabulate appear to concern copies of different editions and 
hence give somewhat false criteria by which to judge the 
imperfections of the book. The particular copy that they 
eall the ‘‘ good copy’’ is almost certainly one of the re- 
prints, and perhaps others of the series examined are of 
the same sort. 

Presumably because of the continuing demand for 
Ridgway’s work, after the edition was exhausted, the 
printers of that volume undertook to reissue the work 
about 1937, using an undetermined number of leftover 
sheets and preparing new ones to fill the gaps—without 
the benefit of Ridgway’s personal attention, since he had 
died some years previously. Still later, about 1940, an 
entirely new set of plates was projected, but whether they 
were issued or not I am unable to say. Unfortunately, 
no indication was given on the title page or in the letter- 
press that the new books were different from the originals, 
although there are minor distinctions that are apparent 
on comparison with an original, other than those found 
in the colors themselves. The colors in a great many cases 
are far from accurate counterparts of those of Ridgway’s 
own preparation. 

Of two original copies immediately available, one has 
been very little used, while the other has seen continuous 
service for the last 18 years. Although both show some 
spotting and discoloration—much more evident in the 
heavily used copy—the unaffected portions are identical 
in both or so nearly alike that a colored object matched 
in one set would find the same place in the other. On the 
other hand, a relatively new copy of the reissued work is 
decidedly different from the others. The differences, I 
am sure, are due not to deterioration of the older ex- 
amples but to faulty preparation of the reissue. 

I have no wish to criticize the Mursell book of color of 
which IllIman and Hamly speak so highly, It is indeed a 


SPIE 


Qe 


fine work, and one may hope that the pigments Used | 
its preparation will prove to be more permanent 4, 
some of those available to Ridgway in 1912, | maintgiy 
however, that Ridgway’s Color standards and wy 
nomenclature has not deteriorated so much and is 
so useless as we are asked to believe. The problem is oy 
of keeping references restricted to the origina] worl 
which I admit is difficult, since the printers haye give 


Qué 


no unequivocal clue to the reprints as they should hay Pol 
done. Whether the reprints are uniform among they 
selves also remains to be determined by someone yj 
access to a number of copies. At any rate, they sho 

not enter into a judgment of the original work. Pollet 

JOHN T. Zong plant 

American Museum of Natural History, New York City yndet 

bovidet 

A Method for Recovery of Platinum From jults, 


Potassium Iodoplatinate fins 
Ty 

In attempts to recover platinum from potassium jj eg 

tions derived from the chloroplatinate colorimetric p 4 - 
cedure (C. Hurwitz and H. W. Batchelor. Soil Sci, 


63, 351-359), it was found that recovery of the platiny 


len 
from the chloroplatinate excess was fairly easy when tha 


. yn t 

zinc-hydrochlorie acid method was used. However, aft 

the potassium chloroplatinate precipitate was converted t to 
potassium iodoplatinate by buffering to pH 1.5 wit ae 


potassium chloride and hydrochloric acid and adding p 
tassium iodide, recovery of the platinum from the iod 
platinate solution was found to be extremely difficult, i 
not impossible. A search of the literature revealed 1 
clues regarding possible methods of recovery of iod 
platinates. 

Since a considerable volume of iodoplatinate solutio 
was on hand, it was decided to try to find some method o 
reclaiming the platinum. Addition of a base followed ¥y 
heat and subsequent addition of zine and hydrochlori 
acid yielded no platinum precipitate, nor were substity 


tions of other acids for hydrochloric acid successful. ke 
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f rag’ 
d Kt 
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pe alr 
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nu 
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placing the iodine in the iodoplatinate by passing chloringe oqc! 
gas through the solution yielded a solution from which i smal 
platinum precipitate could be obtained if the iodine wer@Molien 
sublimed and removed in the gaseous state or separatedibted : 
out by filtration. However, this method of recovery woul@pitat 
probably be as costly as the amount of platinum MiMextra 


covered and would be dangerous to the worker if ther@jjrl ti 
should be a chlorine leak. The iodoplatinate solution wagjiest. 
found to yield a platinum precipitate upon addition (j™@imost 
hydrochloric acid and zine only if it had stood for 
week or more before the zine and acid were added. ! 
was not found possible to do this with freshly develop 
potassium iodoplatinate. Further study of this problel 
is in progress. 

Marta K. Rois 
Virginia Agricultural Experiment Station 
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al vom Qualitative Analysis of Amino Acids 


ginal pollen Collected by Bees* 


uld hav 
1g they Jacques L. AUCLAIR and Cecit A. JAMIESON 
me wit Department of Entomology, Cornell University 
Y shoul 


pollen is collected by honeybees from a great variety 
plants and is stored in cells of the brood comb, where 
B undergoes a lactic acid fermentation. This material 
vides an essential part of the diet for the larvae and 
auits, as it contains their only natural source of pro- 
bins and vitamins. 

In an analysis of 34 species of pollen, the majority of 
hich were bee collected, Todd and Bretherick (5) found 
» crude protein content to vary from 7.02 to 29.87%. 
‘vino and Palmer (6), using four samples of mixed 
Mien taken from the hive, reported the crude protein 
ntent on a fresh basis to average 20.15%, while Elser 
@j Ganzsmiiller (3) found the erude protein of Pinus 
p. to be 12.5%; Alnus spp., 23.44% ; and Corylus spp., 
6.19%. Heyl and Hopkins (4) identified the amino 
"8 WERE ‘is arginine, histidine, lysine, and tyrosine in the pollen 
dn f ragweed (Ambrosia artemisifolia L.), and Anderson 


ZIMug 
City 


1m soly 
rie pr 
194} 
latiny 
hen th 
afta 
erted t 
5 witl 


-n d Kulp (1) reported proline in corn pollen, 

rn “i The present work comprises a qualitative analysis of 
F id he amino acids in a few pollen samples, and the in- 
- pation obtained should be useful in the study of 
olutiog 


e nutrition of the honeybee. 

hod OME Pure samples of dandelion and willow pollen were re- 
ved loved from a brood comb of a colony in the spring. A 
chlor mple of mixed pollen, largely composed of dandelion, 


bstiti@illow, maple, plum, alder, and a few other plants which 
|, Réfiere unidentified was also obtained. From 0.1 to 0.2 gm 
loving each sample was moistened with water and ground in 
hich 4% small mortar with powdered glass until many of the 
© We'ollen grains had been crushed. The material was di- 
arave@ted approximately 1: 10 with 95% ethyl alcohol to pre- 
woul@@M@ipitate the proteins, centrifuged, and the supernatant 
m Tmextract) poured off. The extraction was repeated sev- 
ther@iral times until the supernatant gave a negative ninhydrin 
n Wiest. The° extracts were concentrated by evaporation 


on ORR most to dryness and diluted to approximately 500 micro- 
for ers with water. The free amino acids in these extracts 
1, I@Pere determined qualitatively by partition chromatogra- 
lope@i™ty on filter paper according to the method described 
oblegy Consden, Gordon, and Martin (2). Separation was 
complished on two-dimensional chromatograms, using 
o,Nmp and 250 microliters of each extract. 
The residue from the alcoholic extraction was analyzed 
lalitatively for the amino acids in the proteins. Half 
‘the residue from each sample was hydrolyzed in 5N 
OH and the remaining half in 5 N H,SO,. Hydrolysis 


‘Aided by a grant from the Lalor Foundation of Wilming- 
0, Delaware. 
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was carried on for 10 hrs in small ampules in an auto- 
clave at 120° C. The hydrolysates were then neutralized, 
extracted with 95% ethyl alcohol, and processed in the 
same manner as above. Aliquots of 50 microliters of each 
hydrolysate were used for the separation of the amino 
acids on two-dimensional chromatograms. Table 1 con 
tains, a list of the amino acids identified in the samples. 


TABLE 1 
Dandelion Willow am 
mixture 
Amino acids and 2 2 
a. &, &, 482 
Alanine ++ + ++ + ++ + 
8-Alanine + + 
a-Amino-n-butyric 
acid > + + + 
Arginine + + ~ ~ ~ + 
Asparagine ++ 
Aspartic acid + - ~ + + > 
Cystine + + + + 
Glutamic acid ~ + 
Glutamine + ++ 
Glycine + + + - + ~ 
Histidine t+ ~ + 
Hydroxyproline + + + + + + 
Isoleucine and/or 
Lysine 
Methionine + ~ + 
Proline tr + +++ + 
Serine + + + + ++ + 
Threonine - + + + 
Tryptophane + 
Tyrosine + + ~ 
Valine - + + + + + 


(++) and (+++) indicate relative quantities of the com- 
pounds appearing on the same chromatogram. 


The results indicate that pollen contains a large num- 
ber of amino acids which varies somewhat with different 
pollen species. There are also variations in the same 
pollen species between the free amino acids and those 
which are constituents of the protein molecules. If the 
amides asparagine and glutamine are present in the pro- 
teins, they are converted to their respective amino acids 
during the hydrolysis and are therefore lacking in the 
hydrolysates. The presence of g-amino-n-butyrice acid in 
two of the protein hydrolysates is not significant, since it 
is known that methionine may partially break down to 
that compound during hydrolysis. The separation of 
leucine from isoleucine is rather difficult when using 
collidine-lutidine as the second solvent; however, the evi- 
dence points strongly to the fact that both are present 
in the proteins of the three samples analyzed and as free 
amino acids in the pollen mixture. The two-dimensional 
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chromatograms also contained a few unidentified spots, 
one of which may represent histamine, observed on the 
free amino acid chromatograms. of the pollen mixture. 

An analysis of pollen collected directly from dandelion 
plants gave the same results as those obtained from the 
dandelion collected in the beehive. 
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The Formation of Monoiodotyrosine From 
Radioiodine in the Thyroid of 
Rat and Man? 


Kay Fink and R. M, FINK 


Birmingham Veterans Administration Hospital, 
Van Nuys, California, and 
University of California Medical School, Los Angeles 


A further investigation of the multiplicity of radio- 
active substances found in filter paper chromatograms of 
thyroid hydrolysates (1) has indicated that monoiodo- 
tyrosine acts in the metabolism of iodine by the thyroid. 

Ten rats were given an intravenous or intraperitoneal 
injection of 0.05-1 me of carrier-free 1131 and sacrificed 
from 1 min to 10 days later. The thyroids received from 
about 0.5 to 40,000 rep (roentgen equivalents, physical) 
of beta radiation, delivered at rates varying from about 
30 to 10,000 rep/hr. Portions of the thyroids were hydro- 
lyzed in sealed tubes at 100°C with 8% Ba(OH), - 8H,O 
for 6 hrs, 2N NaOH for 10 hrs, or 6N HCl for 24 hrs. 
The hydrochloric acid hydrolysate was evaporated as a 
small spot directly on a sheet of filter paper. The sodium 
hydroxide hydrolysate was adjusted to approximately 
pH 4 with 6N H,SO,, and a butyl aleohol extract of this 
solution was applied to the paper. The Ba(OH), hydro- 
lysate was adjusted to approximately pH 8 with 6N 
H,SO,, centrifuged, and the supernatant used for pre- 
paring the chromatogram. 

Two-dimensional chromatograms were developed at 
26° C with phenol as the first solvent and the upper 
phase from a secondary buty! alcohol, tertiary butyl 
alcohol, and water mixture (4, 1, and 44 vols, respec- 
tively) as the second solvent. After the phenol run, the 
paper was washed with methyl alcohol except for a 
narrow strip below the original spot. 


1 Published with permission of the chief medical director, 
Department of Medicine and Surgery, Veterans Administra- 
tion, who assumes no responsibility for the opinions expressed 
or conclusions drawn by the authors. 
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Radioautographs were prepared to show the eXae 


tions of radioactive substances, the correspondip ng 


tions of the filter paper cut out for Geiger a - 
measurements, and the chromatograms then spraye vid 

ninhydrin. In each of the 40 chromatograms prepay PIN 
as outlined a highly radioactive spot appeared with 
values between those of tyrosine and diiodotyrosine. Whe Har 
monoiodotyrosine2 was added either before hydrolysis 
directly to the filter paper, it gave a ninhydrin spot Whig ‘a 
corresponded exactly both in position and shape with t), POL 
of the above-mentioned radioactive spot.3 The total rajj, wai 


activity in the monoiodotyrosine spot ranged from aboy 
one-third to two-thirds of that shown by the ad jacen 
diiodotyrosine spot. 

A chromatogram was prepared from a Ba(OH), jy 
drolysate of a thyroid biopsy specimen taken froy, | 
patient with an adenoma of the thyroid 8 days after 4, 
oral administration of 12 me of 1131 (5). It likey 
showed a radioactive spot corresponding to monoio4 
tyrosine and containing about half the amount of 14; 
activity present in the diiodotyrosine spot. 

As a check on the possibility that radioactive moy 
iodotyrosine might have been formed by exchange with 
or decomposition of, other iodine-containing substance 
of the thyroid during the processing of the tissue, norm, 
rat thyroids were hydrolyzed with 2N NaOH in the pre 
ence of carrier-free [131 or in the presence of varioy 
radioactive substances isolated from chromatograms 
Radioiodide under these conditions gave a chromatogram 
similar to those obtained when iodide is chromatographej 
alone, mono- and diiodotyrosine yielded small amounts 
of iodide, and about 10% of the thyroxine broke down ty 
diiodotyrosine and iodide. A mixture of two or mon 
radioactive compounds with Ry values between those of 
diiodotyrosine and thyroxine yielded small amounts of 
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iodide, monoiodotyrosine, and diiodotyrosine. The reli ? 
tively slight amount of radioactivity associated with Yo 
0 


monoiodotyrosine in these control studies, in contrast ti 
the in vivo findings described above, strongly indicate 
that the compound was present before the processing 
of the tissue. The possibility remains, however, that 
iodine-centaining amino acids bound in their norm 
peptide linkage may be more subject to decompositio 
than were the free amino acids used as markers in thes 
control experiments. This question is under investigation. 

Considering the large amount of radioactivity assoa 
ated with the monoiodotyrosine spot after administratio 
of radioiodine and the reportedly low concentration 
this compound in thyroglobulin (4), it seems probabl 
that monoiodotyrosine attains a high specifie activity 
Preliminary tests indicate that by use of radioactive tT 
gents it may be possible to determine the eoncentratiml 
of a number of the iodine-containing compounds on # 
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?The authors are indebted to S. Woislawski for preparilt] 
a supply of 3-iodotyrosine according to the method of Harin 
ton (2) and to C. E. Dent for sharing a sample of the (ol 
pound given to him by C. R. Harington. 

*From the data available there seems little doubt that th 
substance in question actually is monoiodotyrosine, but it * 
hoped that additional evidence may be obtained by mea” 
of the electron diffraction pattern (3) when the installati” 
of an electron microscope at this laboratory !s completed. 
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miero scale and thus obtain data on specific activities 


he al studies of the type described here. 
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ome Factors Involved Oxygen Evolution 


rom Triturated Spinach Leaves 
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after th 
likewig 
of adic 


FRANK P. BOYLE! 
Department of Botany, McGill Unwersity 


Now that a technique has become available for study- 
By quantitatively the evolution of oxygen by isolated 
bloroplasts and by fragments of chloroplasts, it is pos- 
thle to determine some of the factors involved in the 
Bactions. Hill (5) made the first advance toward 
huantitative measurements of oxygen produced by isolated 
hloroplasts, and Warburg and Liittgens (7) simplified 
ie procedure by using a single substance, p-benzoquinone, 
Bs the hydrogen acceptor in place of the complex mixture 
mployed by Hill (6). Warburg and Liittgens also 
emonstrated that pieces of chloroplasts 0.5 y in diameter 
ere just as efficient as intact chloroplasts in the photo- 
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ey hemical yield of oxygen. That other types of quinones 
ints eld be used as the oxidant was shown by Aronoff (1), 
0 rem’ Tate of oxygen production being roughly proportional 
i wie the redox potential of the quinone, 

rast spinach leaves were ground in the Waring 
dicatal lendor for 2 min in a solution of M/20 phosphate buffer 
ceasing f pH 6.9, using 5 ml of buffer/gm fresh weight of tissue. 


fhis triturate was then filtered twice through glass wool 
ud centrifuged for 20 min at 3,000 times gravity. The 
ear, yellowish-green supernatant was the ‘‘suspension’’ 
sed in all experiments carried out in the Warburg mano- 
petri¢ apparatus containing an atmosphere of purified 
trogen. Illumination of 2,000 foot-candles was pro- 


r, that 
normal 
sition 
n thes 
gation, 
assoc 
ided by 9 fluorescent lamps mounted below a glass-bot- 


tration 
ion offeomed water bath designed and built by G. F. Somers, of 
obableme’e Federal Nutrition Laboratory at Cornell University. 
tivity, \ll experiments were performed at 25° C. 
raf “epeated microscopic examination under the oil im- 
lens (magnification, 1,000 x) failed to disclose 
on alfmme'y particles in the suspensions within the visible range, 
serie thus indicating that the active material from the leaves 
colloidal solution. Further evidence for this 
» com-ficlusion was provided by centrifuging the supernatant 
olution in a Beams air-driven ultracentrifuge at an 
fe stimated relative centrifugal force of 400,000 times 
nest 'ty. No sedimentation of the material occurred when 
* _’ Present address : Division of Food Science and Technology, 
*w York State Agricultural Experiment Station, Geneva. 
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centrifuged for periods sufficiently long to bring down 
any of the larger particles. That the chlorophyll was 
firmly adsorbed or chemically combined with protein 
was revealed by dialysis, ultracentrifugation, and ‘‘salt- 
ing out’’ procedures much the same as those employed 
by numerous other workers. Evidence that one or more 
of the constituents of the material here described is 
enzymatic in nature was furnished by the behavior 
toward heat and heavy metals. As little as 0.1 ppm of 
copper completely inactivated the suspensions. 

The cell-free and chloroplast-free suspensions evolved 
more oxygen under identical experimental conditions 
than did small pieces of intact leaves, ground leaf tissue, 
or whole chloroplasts—an observation which has already 
been made by Aronoff (2). Calculated on the basis of 
oxygen produced by intact leaf tissue, the whole chloro- 
plasts produced approximately 100% more oxygen and 
the suspension of triturated material 150% more oxygen 
over a period of 30 min of illumination. A plausible ex- 
planation of this difference in activity between various 
tissue fractions might be based on the lower permeability 
of the intact cells or chloroplasts to the reactants. 

Use of higher concentrations of p-benzoquinone than 
the 2 mg/2 ml of solution employed by Warburg and 
Liittgens enhanced the rate of oxygen evolution. Dou- 
bling the amount of quinone to 4 mg/2 ml of suspension 
increased the rate by 35%, and quadrupling the concen- 
tration caused a 60% increase in rate. Some of the 
quinone is probably lost in side reactions. 


40; 
DARK LIGHT 
30 
A 
ad 
° 
5 20} 
without Kor 
O--O with KOH 
XX with yellow P 
-10 “ : - 
10 20 30 50 
TIME - MINUTES 
Fic. 1. Necessity of COe for oxygen evolution. 


One of the most significant observations to come out 
of this work was the apparent necessity of minute quan- 
tities of CO, to bring about oxygen evolution. When 
commercial nitrogen was purified for use in the manom- 
eters and vessels and when 0.1 ml of 10% KOH was 
placed in the center well of the vessels to take up CO., 
the pressure change remained near zero, but when the 
KOH was left out, considerable gas pressure developed. 
The pressure developed in the manometers without KOH 
could not have been due to evolution of CO, because, 
when yellow phosphorus was placed in the side arm of a 
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vessel to absorb O,, the changes over the same period of 
time varied around zero. The results of one such experi- 
ment are shown in Fig. 1. 

It is tempting to speculate that the water-soluble, heat- 
stable factor mentioned by French in his review of photo- 
synthesis (4) is carbon dioxide or some substance readily 
produced from carbon dioxide by plant cells or cell con- 
stituents. If such a situation is subsequently found to be 
of general occurrence in plant materials, it would provide 
a link between photosynthesis and the type of organic 


acid metabolism recently reviewed and studied by Bor 
and Bonner (3). 
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The Organic Acid Content of Various 
Samples of Raw Cotton Fiber in Relation 
to Ash Alkalinity and Leaching by Rain 


ELIzABETH R. VIDABELLE O. CIRINO, 
SAMUEL M. STark, an¢é JoHN D. GUTHRIE! 


Southern Regional Research Laboratory, USDA, 
New Orleans, Louisiana 


Raw cotton fiber contains l-malic acid, citric acid, and 
unidentified organic acids ($). A number of samples of 


TABLE 1 


ORGANIC ACIDS, ASH, AND ASH ALKALINITY OF A NUMBER OF SAMPLES OF RAW COTTON FIBER 


raw cotton fiber of different varieties and grow 
different places were analyzed in order to obtain jn), 


Samp 


mation on variation in organic acid content. 5 
Citrie acid, I-malie acid, and total organic acids , . 
clusive of pectic acid, were determined by the methods, ‘ 
Pucher, Wakeman, and Vickery (4) after fuming 4 10 
samples with hydrochloric acid and extracting with «mm 11 
ether (2). Pectic acid was determined by the meth 
Whistler, Martin, and Harris (5), the values being gy ; 
culated in milliequivalents, directly from the ¢ar 20 
dioxide values. The methods of Fargher and Probert ( 
were used to determine ash and ash alkalinity. Moisty , 
sho 
Hentifi 


Milliequivalents/100 gm of dry cotton 


Ash pH of 

No. Kind or variety Place grown Year Total* Ash % water 
l-Malic Citric organic alkalinity M.F.B. extract 

acid acid acid 
1 Bobshaw 1 Stoneville, Miss. 1945 2.8 0.7 9.5 14.2 0.97 75 
2 Coker 100-9 2.8 0.6 7.6 15.1 0.97 
3 Delfos 531-C 3.1 0.7 8.0 14.4 0.97 
+ Deltapine 14-060 3.4 0.7 7.8 131 0.89 7.3 
5 Stoneville 2B " 7 3.2 0.7 7.9 14.8 1.00 75 
6 Wilds 17 Ps x ™ 2.8 0.8 7.8 15.6 1.06 78 
7 #£4xWilds % 19438 8.5 1.5 13.7 20.5 1.31 6.2 
8 Stoneville 2B fe - = 6.9 1.1 12.1 17.0 1.07 6.4 
9 SsxXP Sacaton, Ariz. 1942 4.7 0.8 11.6 16.7 1.06 6.5 
10 Empire Experiment, Ga. 1944 2.8 0.7 8.2 14.0 0.86 12 
11 Unknown Big Springs, Tex. 1941 7.2 0.9 12.8 16.5 1.16 6.5 
12 Immature cae 6.1 1.5 14.6 21.8 1.32 5.8 
13 Mature came o« 1.7 0.6 5.7 11.7 0.79 7.6 
14 Deltapine 14-060 Greenville, Tex. 1945+t 7.1 0.8 11.5 15.4 1.02 6.3 
15 1945tf 9.5 1.0 14.0 17.0 1.07 6.2 
16 Ark, Green Lint Stoneville, Miss. 1942 2.5 5p B 10.7 15.4 1.07 6.5 
17 Empire State College, N. M. 1945 5.6 1.2 12.2 17.1 1.15 6.5 
18 6.9 1.0 11.6 16.5 1.12 6.4 
19 Deltapine 14 10.3 0.7 16,1 20.2 1.82 6.4 
20 Rocky Mt., N. C. 3.7 0.7 9.4 13.2 0.90 6.8 
21. Stoneville 2B es 4.1 0.8 9.5 14.7 1.01 7.0 
22 Coker 100-8 


* Not including pectic acid. 
+ Early-opening bolls. 
t Late-opening bolls. 


1 We wish to thank J. W. Neely, A. R. Leding, P. H. Kime, 
D. R. Hovton, Thomas Kerr, and R. H. Tilley, of the Bureau 
of Plant Industry, Soils, and Agricultural Engineering, for 
supplying samples of cotton fiber. 

2 One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry, Agricultural Research Administration. 
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4.9 0.9 10.5 15.7 1.00 6.9 


values, for calculating to the dry-weight basis, were foul 
by drying in a forced draft oven for 5 hrs at 105 
The pH of the water extracts was determined by addil 
5 ml of hot water to 0.5 gm of ground eotton fiber 
test tube, mixing with a rod to wet the cotton, heatil 
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, water bath for 1 hr, cooling, and measuring the pH 
B the supernatant liquid with a glass electrode. 
The data in Table 1 show that raw cotton fiber varies 
eatly in organic acid content. The greatest variation 


TABLE 2 


RELATIONSHIP BETWEEN ASH ALKALINITY OF 


1949, Raw COTTON AND THE SUM OF THE PECTIC 
AND OTHER ORGANIC ACIDS 
Milliequivalents/100 gm of dry cotton 
e Other pel of 
ae acids A+B 
grown A B y 
Lin inf 
5 4.8 7.9 12.7 14.8 7.5 

; 6 4.9 7.8 12.7 15.6 7.8 
acids, 6.9 13.7 20.6 20.5 6.2 
ethods ¢ 8 4.9 12.1 17.0 17.0 6.4 
ming tj 10 5.6 8.2 13.8 14.0 7.2 
vith eth 11 4.7 12.8 17.5 16.5 6.5 
nethod 12 7.0 14.6 21.6 21.8 5.8 
a 13 3.2 5.7 8.9 11.7 7.6 
eng 17 5.5 12.2 17.7 17.1 6.5 
2 carl 2 4.3 9.4 13.7 13.2 6.8 
(f 


Moistuy 
shown by I-malie acid, while citric acid and the un- 


fentified portion of the organic acids, which may be ob- 
ined by difference, show less variation. The first 6 sam- 


results given in Table 2 it will be seen that the agreement 
between the total organic acids, including pectic acid, and 
the ash alkalinity is rather good. Where the ash alka- 
linity exceeds the sum of the acids, the pH of the water 
extract is high. The quantity of acid necessary to change 
100 gm of raw cotton fiber from pH 7.5 to pH 6.5 was 


found to be about 1.3 milliequivalents. If this value is 
used to correct to the same pH, the agreement is even 
better. 

Since the potassium and sodium salts of I-malic and 
citric acids are water soluble, it seemed probable that 
leaching of the fiber by rain would have a large effect on 
the organic acid content. Samples were collected from 
tagged bolls before and after rain by R. H. Tilley, of the 
Bureau of Plant Industry, Soils, and Agricultural Engi- 
neering at Statesville, North Carolina. Cracked bolls 
were tagged on September 26 and a sample dried in a 
greenhouse. The second sample, collected from the field 
on October 2, was definitely dry and untouched by rain. 
From October 7 to 10 there was a 4-day rain. The third 
sample was collected on October 13, and the last sample 
on October 20, some rain having fallen in the interim. 
Because of the small size of these samples, pectic acid 
was determined by an unpublished colorimetric method 
based on a reaction described by Dische (1). The data 
given in Table 3 show that rain and other weathering 
factors have a profound effect on the organic acid con- 
tent of raw cotton fiber, especially on the /-maliec acid 


eaal les listed, all of which were grown in the same place and content. The high pH of the fiber exposed to rain is of 
pH of 

water TABLE 3 
extract 

7 ORGANIC ACID CONTENT OF RAw COTTON FIBER IN RELATION TO RAIN 

1 Milliequivalents per 100 gm dry cotton 

ui : Ash pH of 
15 No Description wetns” Pectic + Ash % water 
Sum —alkalin- M.F.B. extract 
1.5 acid acid acids A+B 

B ity 

7.8 A 

6.4 23 Dried in greenhouse, no rain 15.4 1.1 20.3 5.1 25.4 23.2 1.50 6.2 

65 24 Remained in field, no rain 12.2 1.2 15.9 5.0 20.9 19.4 1.22 6.4 

72 25 Same after 1 heavy rain (2.6 in) 3.7 0.5 7.4 3.9 11.3 15.2 0.98 8.6 

65 “6 Same after 3 more rains (0.6 in) 2.3 0.3 6.3 3.5 9.8 14.3 0.94 9.0 

7.6 * Not including pectic acid. 

6.3 + Determined by a colorimetric method based on a reaction described by Dische (1). 

6.2 

6.5 

6.5 tthe same time, show little variation, although they are interest. Microorganisms in the wet cotton and surviving 
. if different varieties. Some of the same varieties, grown metabolic processes as well as leaching may be factors in 
68 t different times or in different places, showed large dif- the action of rain on the organic acids. 

7.0 frenees in organie acid content. Jt appears that some 

6.9 nvironme j i 

ental factor was more important than variety atid 


controlling the organic acid content. The data also 
how a rough correlation between the content of organic 
kids and the ash and ash alkalinity. This is not sur- 
rising, since the organic acids occur in the fiber as 
halts, 
It seemed likely that better correlation between organic 
id content and ash alkalinity would be obtained by 
aking pectic acid into consideration. Pectic acid was 
erefore determined on 10 selected samples. From the 
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1. Discue, ZacHarias. J. biol. Chem., 1947, 167, 189-198. 

2. FarGcuHer, R. C., and Propert, M. BE. J. tert. Inst., 1926, 
17, 46-52. 

8. MCCALL, ELIZABETH R., and GUTHRIE, JOHN D. J. Amer. 
chem. Soc., 1945, 67, 2220-2221. 


4. PucHer, G. W. J. biol. Chem., 1945, 153, 133-137; 


Pucuer, G. W., WAKEMAN, A. J., and Vickery, H. B. 
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Determination of Exposure Time in 
Color Photomicrography 


Robert M. WEISS and: CHARLES R. NOBACK 


Department of Anatomy, 
wong Island College of Medicine 


The determination of exposure time in color photo- 
micrography is a problem which is of utmost importance 
to the microscopist. The technique of ‘‘trial-and-error’’ 
exposure, which is almost universally used and recom- 
mended, has serious drawbacks. This method is time 
consuming and inexact, since the criterion of good ex- 
posure is determined by the subjective discrimination of 
the particular worker, and the exposure times are not of 
wide applicability, necessitating test exposures for dif- 
ferent slides and stains. The method of choice would be 
one in which the criterion of a proper exposure is ob- 
jeetively and accurately determined, and one which ean 
be used for a wide range of microscopic preparations. 

The procedure devised employs an electronic photo- 
meter! to measure the intensity of the light, Wratten 
filters number 55 (green) and 38A (blue), and an 
‘*Omag’’ R-I (red) filter, to calibrate the instrument. 
The seale of the photometer is graduated from 0 to 100% 
transmission and can be used as an arbitrary measure 
of the light intensity in the microscopie field. The tech- 
nique involves the calibration of the instrument for ex- 
posure time at various light intensities, using physical 
methods, all of which are available to the average labo- 
ratory. 

In order to calibrate the photometer scale, a filtered 
light source is set up, using one of the filters and a num- 
ber 2 photoflood lamp. The 4-mm objective is set at the 
distance from the stage that it would be were it focused 
on a microscopic slide. A 35-mm camera adapter is set 
into the body tube of the microscope, and a series of at 
least three test exposures are taken of the colored field 
for each light intensity. The light intensity, which is 
measured with the photometer ‘‘seeker’’ placed in the 
adapter with the camera removed, can be varied by ma- 
nipulating the iris diaphragm of the substage condenser. 
This procedure is repeated with each of the above-men- 
tioned filters at specific light intensities. 

Qualitative inspection of the processed transparencies 
will show that they run in a series. For a given intensity, 
one transparency will be underexposed, one will be over- 
exposed, and an intermediate transparency between the 
two former will seem to be properly exposed when com- 
pared with the filter used. 


i The instrument used was a model 500 electronic photom- 
eter manufactured by the Photovolt Corporation, New York 
City. 
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sures 
00 
90 
The criterion of the proper exposure is not the att 
color of the transparency but its percentage transmisgig 60 
of white light as compared with the original filter, y 
have found that the shapes of the spectral transmigiiilM . 10 
eurves are essentially the same, and the wave lagi 2 
which permitted maximal transmission is about the say, u 60 
regardless of the over- or underexposure of the transpq * 
ency. The variable, then, which serves to define the by » 50 
exposure is the percentage transmission of a beam ¢ z 
light passed through the transparencies. This can be no iin - 40 
ured using the same photometer which is being calibrajimm & 
The apparatus measures per cent transmission directh 30 
from the photometer scale, and the transmittance of 
filters and the test transparencies are determined. 1) 
proper exposure for a given filter (and henee for a gira - 
spectral range) at a given light intensity will be that » » 
posure given to the test transparency which has a tray 
mittance most similar to that of the filter used. 0 


A sample series of the calibration data is presenty 
in Table 1. 


TABLE 1 
i Exposure Transmission 
Intensity xposu 
reading (sec) 

(%) 

= 1/8 31.1 

2/5 35.0 

4/5 38.2° 


Transmittance of “Omag’ R-I (red) with 


* Indicates best exposure time. 


TABLE 2 


Exposure time (sec) 


Intensity 


Red or Blue Green 
t 1/t t 1/t 
25 2.24 0.44 1.33 0.89 
35 1.60 0.63 0.80 1,25 
50 1.12 0.89 0.56 1.78 
70 0.80 1.25 0.40 2.50 
100 0.56 1.78 0.28 3.57 


If the data in Table 2 are represented graphically 
as in Fig. 1, a straight-line curve in the form 
I=K- (1/t) 
results, I being the intensity of illumination (dens 
meter reading); t, the exposure time in seconds to )” 
duce a satisfactory transparency; and K, a constall 
This equation is of the same form as the Bunsen- Rost? 
reciprocity law and indicates that the exposure times att 
based on sound physical principles (1, 2). 
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qa test series of photomicrographs of histological 
rial transparencies of excellent color rendition and 
sity were produced, and the percentage of improper 
sures Was reduced to zero. 


i00 


90 
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PHOTOMETER READING 


/ RED- BLUE ~O 


GREEN~D 


0.5 10 he) 20 25 30 35 40 
RECIPROCAL OF EXPOSURE TIME 


Fic. 1 


This physieal, nonsubjective method of exposure time 
termination in color photomicrography can be routinely 


Mj over a wide range of biological material. 
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Simple Electronic Electrolytic 


Drop Recorder 


DaAvip F, MARSH and C. B. SEIBERT 


Departments of Pharmacology and 
Electrical Engineering, 
West Virginia University, Morgantown 


The majority of drop recorders or drop counters in use 
day for the measurement of salivary secretion, urine 
ttput, and bile flow are of two fundamental types (2). 
ie, the eleetromechanical type, which is available com- 
ercially, allows the drop to overbalance a bucket-ended 
ver, which in turn makes an electrical contact. With 
reful adjustment and continuous supervision, these 
lp recorders can be made to work satisfactorily with 


hin, watery fluids, like urine, but viscous seeretions tend 


stick to the bucket so that the system does not return 
)tormal for ensuing drops. The other system is far 
ore satisfactory. The drop serves to make contact be- 
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tween two electrodes, and a sensitive relay serves to actu- 
ate a writing lever (1, 4,5). However, the very sensitive 
relays needed are liable to stick, and the high voltage re- 


quirement is hazardous. The current needed for more 
rugged relays corrodes ordinary electrodes rapidly so that 
they are soon inoperable. 


These undesirable attributes may be easily overcome by 
proper electrode design and by using an electronic relay 
between the electrodes and an ordinary ‘‘physiological 
signal magnet’’ or one of the more elaborate integrating 
signal magnets (6). Biskind and Dan (1) suggested the 
use of curved platinum-wire electrodes (Fig. la) that 
would catch a drop, even though the drop source was not 
accurately centered, and yet not hold the drop after 
momentary contact was made. We have had excellent 
success with similar electrodes made of nichrome wire 
(Fig. 1b), but they are too frail for general student use. 
At present we are using stainless-steel washers (Fig. 1c). 
The eccentric hole facilitates adjustment to any desired 
size gap. The electrodes are attached to Johnson stand 
off insulators with 6-32 hex nuts, although thumbscrews 
could be used. By placing a medicine dropper orifice at 
sufficient height above these electrodes, a drop of even a 
very viscous fluid will have enough velocity to fall through 
the electrodes without sticking after making momentary 
contact. 


6 
? 2 
3 
: 
$ 
z x 
Siema 
sooos JOHNSON 42 
RELAY MSULATOR 


Fic. 2. All resistances in megohms; all resistors, 
}-watt size; all condensers in microfarads: all con- 
densers, 200-v paper type. 


Although there are several hard-tube electronic relays 
on the market at present, we found it convenient to design 
our own device, which has certain advantages in that 
it is sturdy, simple, economical, and dependable. The 
wiring diagram in Fig. 2 
117L7/M7GT electronic tube was used, since it combines 
both rectifier and tetrode in one envelope and requires no 
filament resistor or transformer. A 117N7 or 117P7 
could be used with appropriate socket changes. The 
Sigma relay’ was used because it has adequate sensitivity 


is self-explanatory. The 


1Sizgma Instrument Company, 70 Ceylon Street, Boston, 
Massachusetts. 
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at low cost and is also hermetically sealed against dust 
and moisture. Being of the plug-in type, it can be easily 
replaced if necessary. In an early model, a variable 
resistor (‘‘volume control’’) was used in place of R,-R., 


_but this was found unnecessary, since the present unit 


will operate if any resistance between 0 and 20 megohms 
connects the electrodes. The 0.1 megohm resistor, R,, is 
introduced to lower the available current to a safe level 
in case the electrodes are contacted personally. The parts 
are mounted in a 2”x4”x4” case. The unit will oper- 
ate up to 15 cycles/see without skipping, but we were 
only able to make about 7 drops/seec. This limit of 420 
drops/min is in good agreement with the elegant photo- 
electric device of Josten (3). Three of these units have 
been in use during the past two years with no adjust- 
ments or repairs being necessary. The cost, exclusive of 
labor, is less than one-fourth that of commercial units. 
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Electrically Heated Wax Pencil for 
Sealing Inoculated Eggs 


N. A. LABZOFFSKY 


Virus Section, Division of Laboratories, 
Department of Health of Ontario, Toronto 


An electrically heated wax pencil devised in our labora- 
tory for sealing inoculated eggs has been found to be an 
extremely convenient and time-saving device, especially 
when a large number of eggs is handled. The apparatus 
works directly on 110 AC or DC, and basically consists 
of an element wound around a copper tube with a suitable 
tip and release valve. The construction of the apparatus 
is very simple, and the materials required are readily 
available. 

With the following on hand the apparatus could be 
easily constructed in any laboratory: (1) Spencer im- 
mersion oil dropper (Catalogue #470, Spencer Lens Com- 
pany); (2) brass or copper tube, with an internal diam- 
eter of 7” and 4” or 5” in length; (3) 20’ of nichrome 
wire, gage 32, with a resistance of 10 ohms/ft; (4) as- 
bestos paper; (5) a piece of steel or brass rod, 74” in 
diameter and 7” long. 

The cap of the immersion oil dropper is removed, and 
one end of the copper tube is fitted in its place. The 
joint so formed is soldered to make it leakproof. Next, 
one layer of asbestos paper, which has been moistened to 
prevent it from cracking, is wrapped tightly over the tube 
and part of the dropper (a, Fig. 1), leaving approximately 
1” of the tip of the dropper and 3” or so of the free end 
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' tightly fitting eap (h) with a central hole. The cap “ 


of the tube exposed. While the asbestos paper is ade: 
wet, approximately 20’ of nichrome wire is Closely wo, pring 
around the insulated portion of the apparatus, Starting 
from the upper end of the tube (b), leaving 1” ot | 
wire free, and winding down to the end of the insulat 
(c), where 4” or 5” is left free. In winding the Cleme 
care must be taken not to overlap the loops of the wine 
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The element is then insulated with another layer of y 
asbestos paper (d), and the free end of the wire (, 
brought over it to the upper part of the apparatus, 
element is further insulated with two or three layers, 
asbestos (e), and the free ends of the wire (b and ¢) y 
brought through the insulation. 
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Fic. 2 


The free end of the wire (c) is soldered to a nar 
(*s” wide) copper strip, and the latter is tightly wou 
around the insulation, having the soldered wire on ™ 
inside, and soldered to form a band (f), The secil 
free end of the wire is soldered to another similar cop)@™ 
strip, and in the same manner the second contact bam 
(g) is made. The bands are spaced about 4” apart. 

The apparatus is then embedded in aerylic (!) 4 
wrapped into one or two thin layers of cork, leaving the 
contact bands exposed. 

The free end of the copper tube is covered with 
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ade easily from a piece of copper, with the aid of a 
pring iron. A plunger (i) approximately 7” in 
eter, Which is inserted through the cap hole, should 
7 such a length that one end of it rests on the release 
2 (j) and the other protrudes above the cap (h). 

simplicity of construetion, an electric cord could 
sitached permanently to the bands (f and g), the ap- 
tus being plugged into an electrie outlet as needed. 
found a permanently attached cord inconvenient, 
ever, because Of the interference of the cord during 
ration. 

ye apparatus in use in our laboratory plugs into a 
j made of acrylic (see Fig. 2) in which are embedded 
pairs of contact brackets (A) made of thick brass 
be and shaped to fit snugly around the bands (f and g, 
1). Each bracket consists of two halves. One end 
bach half is attached on a pivot to a small plate (a) 
ich is stationary, and both halves are connected by a 
mil spring (b) a short distance from the plate. The 
ing ensures a better contact between the brackets and 


rer of w 
ire (¢ 
us, 

layers 
nd ¢) 


the bands and also keeps the apparatus in place when it 


is plugged in. The bracket plates are connected to an 
electric cord. The cord (c) passes through a metal tube 
(d), which serves as the stem of the stand, and through 
the back of the base (f) and is connected to an electric 
plug. The base is made of plaster of Paris. 

The brackets could be embedded between layers of 
Bakelite or some other insulating material, instead of 
acrylic. 

The pencil is filled with melted paraffin through the 
free end of the copper tube after removing the cap (h). 
The capacity of the pencil of these dimensions is about 
20 ce. 

Before using, the pencil is plugged in for 2 or 3 min, 
which time is sufficient to melt the paraffin inside. Then, 
by pressing with the finger on the plunger, a drop is re- 
leased through the opening (k, Fig. 1). The paraffin 
remains liquid for approximately 10 min, thus enabling 
an operator to seal a considerable number of inoculated 
eggs with a single heating. 


Book Reviews 


parative physiology. Bradley T. Scheer. New York: 
Sohn Wiley; London: Chapman & Hall, 1948. Pp. 
+563. (Illustrated.) $6.00. 


hile this useful textbook may be considered as a 
ation of the general physiology type, it was written 
ma somewhat different approach. The title empha- 
s the fact that the objective is comparative physi- 
gy, and the treatment is more on a phylogenetic basis. 
order to fulfill the difficult task of distinguishing 
logy of function from homology of function, the 
thor considered it necessary ‘‘to compare functions in 
nisms which are reasonably closely related.’’ The 
pters in the book, therefore, are divided not accord- 
to organ or functional systems but according to 
fia. In the treatment of each major phylum as a 
it, an attempt is made to trace evolution of function 
that unit. In each chapter there is also a concluding 
mary whieh discusses the relations of the phylum 
‘idered with other phyla. It may be added that the 


narri@™metebrates receive a good third of the total space de- 
wounmmed to all the major phyla. 
on tM@Since the comparative method is emphasized through- 


secon the book, the author utilizes the first chapter (56 pp.) 
coppl 2 general statement. This should be particularly 
t banlf@ful to the student. In this chapter are summarized 
t. general physiological processes common to most ani- 
(!) GB's. A good portion of the chapter is devoted to me- 
ing olism and nutrition, particularly carbohydrate me- 

olism. The succeeding chapters are ‘‘concerned with 
with SM deviations from the pieture—and with the elaboration 
ap processes to meet particular circumstances. ’’ 
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A good deal of the material and fairly extensive refer- 
ences have been brought up to date. An increase in the 
number of illustrations and an author index would add to 
the usefulness of the book to the student. In addition to 
a subject index there is one of species mentioned in the 
text and an appendix of classification of animals. 

This is not a handbook of comparative physiology but 
a textbook of moderate size. The objective and method 
of this type of comparative physiology, as the author 
states, are analogous to the fundamental methods of 
comparative anatomy. The book should thus be useful 
for students in zoology and general physiology. 


SAMUEL GELFAN 


Yale University School of Medicine 


Astronomy: a textbook for colleges. William Lee Kennon. 
Boston: Ginn, 1948. Pp. vii+ 737. (Illustrated.) $5.50. 


With the appearance of this volume, another member 
has been added to the group of elementary college astron- 
omy textbooks. The author has been professor of physics 
and astronomy at the University of Mississippi since 1911, 
and this is the outgrowth of his long teaching experience. 
The book is characterized mainly by the simple and ex- 
plicit style in which it is written. It is also extensively 
illustrated with pictures, astronomical photographs, and 
drawings. The author emphasizes that he has tried to 
‘¢preserve the sequence of observation, application, and 
interpretation.’’ This produces a somewhat disjointed 
result, because the same subject matter is treated in 
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more than one place. But the author has spared no effort 
to maintain the student’s interest. 

The book is marred by a number of minor errors and 
defects which should not have been permitted to occur. 
For example, Fig. 3.6 employs the poor choice of notation, 
a for altitude and ) for latitude, and then mislabels the 
complement of a for a. Fig. 16.9 illustrates the diameter 
of Mars and the orbits of its satellites to scale, but the 
text states, ‘‘diameter of the orbit of Mars.’’ On page 
306 the expression for the Fitzgerald contraction contains 
a + sign instead of a — sign under the radical. On the 
date of the Siberian meteor shower of 1908, the earth is 
said to be within 0.03 a.u. of the comet, instead of the 
orbit of the comet. Such blunders are confusing to the 
beginning student, who has not yet enough background to 
be discerning. 

No mention is made of the splendid pioneering meteor 
researches of Whipple, but the work is attributed to ‘‘the 
Blue Hills Meteorological Observatory (connected with 
Harvard University).’’ On page 233 there is a confused 
statement concerning the ‘‘Trogan Group.’’ Adonis is 
omitted from the list of minor planets approaching very 
close to the earth. The brilliant success of Struve and 
his associates in explaining the observed phenomena of B 
Lyrae is not even mentioned. 

The reviewer would make one other criticism of a 
general nature. The number of pages allotted to each of 
the various topics from classical Newtonian gravitational 
astronomy down to the most recent astrophysical develop- 
ments is apportioned so as to give a prospectus of the 
whole field of astronomy that was valid about a quarter 
of a century ago. It is high time for a textbook of this 
kind to appear which presents the current status of 
astronomy in its true light, with the theoretical develop- 
ments and interpretations of observations during the last 
three decades about on a par with that of the preceding 
three centuries. 

PAUL HERGET 
The Cincinnati Observatory 


Synthetische Methoden der organischen Chemie. (Vol. I1.) 
W. Theilheimer. Basel, Switzerland: S. Karger, 1948. 
Pp. viii+ 309. Sfr. 35. 


Volume 2 of Synthetische Methodcn follows the plan of 


the first volume. It presents brief directions for organic 


syntheses and degradations arranged in an original, 
formal system wherein reactions are grouped according 
to the new bonds that are formed and with no consider- 
ation of the mechanism or intermediate stages involved, 
The literature of 1945-46 is covered with the exception 
of American periodicals, which will be taken up in a 
forthcoming issue. 

Any discussion of Theilheimer inevitably brings up the 
merits of the coded arrangement. In the opinion of the 
reviewer, it is simple, reasonable, and well worth the short 
time necessary to master it. For example, if one should 
wish to find information on the amination of a pyridine 
nucleus, through the code he could find it in a moment 
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under the entry NC |f H, which groups those read 
in which a earbon-nitrogen bond is formed py rel 
ment of hydrogen. Consultation of the generoyg th 
betical index, on the other hand, reveals a Profusion 
references under ‘‘amines’’ and ‘‘amino-,’? not 9, 
which leads immediately to the right reference, Purty 
more, it cannot be located as a named reaction unlog, 
recalls that the eponymic Chichibabin appears in , 
man index under the T’s. The code, however, ig 
infallible, for placements are occasionally arbitrary, , 
it is fair to say that the alphabetical index will gufiq 
a large proportion of cases. 

This book has a place in the library of the orga 
chemist who is concerned mainly with synthesis, [y a 
tion to classical material, it contains a wealth of reactig 
developed primarily in the steroid and carbohydrate fq 
and hence not generally familiar. Derivatives for q, 
acterization are included in their proper places aceorj 
to the reactions by which they are formed. 

M. A, Spry 

Abbott Research Laboratories, Chicago 
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